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I .  IETRODUQTION
The Ardfinnan-M itchelstown sy n c lin e ,  con tain ing  
rocks o f D inantian  age, i s  s i tu a te d  in  south  county 
T ippera ry , I re la n d  (see f i g . l . ) .
Topographically  the syncline  forms a v a l le y  
l im ite d  to  the  no rth  and south by approxim ately e a s t -  
west tren d in g  mountains of Old Red Sandstone, which 
are  a n t i c l i n a l —- th e  Galtee mountains to  the  n o rth  
and the  Knoekmealdown mountains to  the  south . Both 
ranges have peaks o f  over 2000 f e e t  and are  d i s t in c t iv e  
because o f  t h e i r  s teep  no rthern  faces  and much more 
gradual sou thern  s lo pes . The heigh t of the  Knoekmeal- 
downs g radua lly  d ec lin e s  to  the w est, which i s  the 
d i r e c t io n  of p i tc h  of t h i s  complex Old Red Sandstone 
a n t ic l in o r iu m .
Except fo r  sm all o u t l i e r s  of the Upper Shale 
Group forming e le v a tio n s  of up to  500 f e e t ,  the  v a l le y  
i s  composed of lim estones and i s  l e s s  than 3 0 0  f e e t  
above sea l e v e l .  Topographically  th e re  i s  a pronounced 
eas t-w es t g ra in  which, though modified by g la c ia l  











F d g .l .
A map to  i l l u s t r a t e  the  s e t t in g  of the  Ardfinnan - 
Mitchelstown syncline  in  Southern I re lan d .
At th e e a s te r n  ex trem ity  o f  the a rea , d efin ed  by the  
r iv e r  S u ir , the f lo o r  o f  th e v a l le y  i s  approxim ately  
e ig h t  m ile s  w id e, but narrows to  th r e e -a n d -a -h a lf  
m iles  a t  M itchelstow n in  the w e s t . The v a l le y  pro­
g r e s s iv e ly  narrows in  the d ir e c t io n  o f  p itc h  o f the  
syn elin oriu m .
D in antian  rocks o f  the southern p art o f  Ire lan d  
are l i t t l e  known apart from th e primary in v e s t ig a t io n s  
undertaken by th e G eo lo g ic a l Survey in  th e  l8 5 0 f s .
The one m ile  map o f  th e  A rdfinnan-M itchelstow n sy n c lin e  
(sh e e t  numbers 165 and 166) was p u b lish ed  in  1857 and 
r e v ise d  in  1879. Jfo f a u l t s  were recorded and the  
com p lex ity  o f  fo ld in g  i s  not apparent from map or s e c t io n .
In th e  memoirs accompanying th ese  sh e e ts  
(G eo lo g ica l Survey o f  Ir e la n d , 1858, A and B) the  
D in antian  was d iv id ed  in to  fou r u n its  co n ta in in g  rock -  
s u i t e s  d escr ib ed  in  terms o f  co lo u r , co a rsen ess o f  
g r a in , bedding, fr a c tu re  and presence or absence o f  
c h e r t . F o s s i l s  were not recorded . The sequence o f  
th e se  four rock groups i s  m is le a d in g , p a r t ic u la r ly  w ith  
re sp e c t  to  the Lower Lim estone o f the Survey, which
/from
from d e s c r ip t io n s  o f  l i t h o lo g y  and r e fe r e n c es  to  
outcrop p o s it io n s  (as a t Ardfinnan -  G eo lo g ica l Survey  
1858a, p .19) i s  c le a r ly  equated w ith  Reef Limestone 
o f t h i s  t h e s i s .  A comparison o f  the G eo lo g ica l Survey 
su c c e ss io n  and th a t now proposed i s  seen  in  f i g s .  2 
and 3 .
Kinahan (1878 , p .71 ) included  a chapter on 
Lower C arboniferous rocks in  which he d escr ib ed  a 
su c c e ss io n  fo r  "Limerick and a d jo in in g  p o rtio n  o f  
T ipperary". With some d if fe r e n c e s  o f  th ic k n e s s , t h is  
su c c e ss io n  was th e  same as th a t recorded by the Survey.
The o n ly  sy stem a tic  stra tig ra p h y  s in c e  the Survey 
i s  th a t  o f  Douglas (1909) on C lare , Smyth (1930) on 
Hook Head, Turner (1937) and (1939) on Cork and Ashby 
(1939) on L im erick , a l l  areas where th e sequence, 
though broad ly  uniform , d i f f e r s  in  s ig n if ic a n t  d e t a i l  
from th a t  o f  th e  A rdfinnan-M itchelstow n ground.
In county C la re , Douglas (1909> p .542) recorded  
"m assive grey and m ottled  lim esto n es  co n ta in in g  abundant 
bryozoa", from 450-1000 f e e t  th ic k  and o f  W aulsortian  
age (C zo n e). T h is rock typ e has been re fe rr ed  to  as
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F i g .2.
A g en e ra lised  succession  of D inantian  rocks in  
th e  Ardfinnan -  Mitchelstown syncline  as proposed 
in  t h i s  t h e s i s .
d5 COAL MEASURES
d 4 UPPER LIMESTONE
Keqularly bedded liw.stone with thin shale 
partings
d 3 CALP OR MIDDLE LIMESTONE
Reqularly bedded dark limestone with chart, 
intarstratified with black shales
IOOO
d2 LOWER LIMESTONE
S tra tification  obicura pain bluish gray 
splintery Iiw astona.(fto«  rock description 
and record of locality a t Ardfinnan 
river f la ts  it  is equivalent to  Reef 
limestone of this thesis.^
d LOWER LIMESTONE SHALE
OLD RED SANDSTONE
F i g .3.
G enera lised  succession  of D inantian  rocks in  the 
Ardfinnan -  Mitchelstown sync line  proposed by the  
G eologica l Survey 1858. The l e t t e r i n g  o f the  rock 
d iv is io n s  d i f f e r s  on the  Survey map from the  p * 
accompanying Survey memoir. The l e t t e r s  (d -S d ^ d ^ ,  
d ,d5; shown on t h i s  f ig u re  are  as contained in  
the  memoir. On the  one mile survey map. th e  corres 
ponding f ig u re s  $re ( d l ,d 2 ,d 2 ,d2 >d3,j.
r e e f  lim esto n e  by la t e r  w r ite r s . 2000 f e e t  o f  r e e f  
lim esto n e  recorded  by Turner (1937, p .197) a t  L i t t l e  
Is la n d  Cork were a ls o  s ta te d  as belonging  to  C zone. 
Ashby (1939* p*324) named a l i t h o lo g ic a l  d iv is io n  
ftF e n e s t r e l l in a  R eef Lim estone Group” (th ic k n e ss  600 f t . )  
a t  L im erick and p laced  i t  in  C zone.
To th e  n o r th ,  west and south of the  Ardfinnan- 
M itchelstown syn c lin e  a th ic k  development of re e f  
lim estone has been re p o r ted  and in  a l l  cases assigned 
to  C zone. P a la e o n to lo g ic a l  evidence from m acrofossils  
and m ic ro fo s s i ls  in d ic a te s  th a t  the  Reef Limestones 
(•minimum th ic k n e ss  1500 f e e t )  o f  the A rdfinnan-M itchels- 
town syn c line  a re  to  be included in  S2 zone.
I I .  SUCCESSION
A l i t h o l o g i e a l  su b d iv is io n  o f  the rock sequence 
in to  s t r a t a l  groups i s  probably o f  on ly  lo c a l  s ig n i ­
f ic a n c e  j but th e  groups are g iv en  lo c a l  names to  
avoid  th e  co n fu sio n  a r is in g  from such gen era l term s, 
d i f f e r e n t ly  used and a p p lied  to  rocks o f  d if f e r e n t  
ages in  d i f f e r e n t  a r e a s , as "Calp” , "Middle Lim estone” 
and "Upper L im estone” , o f  19th  century o r ig in .
Though i t  i s  u n fortun ate th a t new s t r a t a l  terms 
add to  an a lrea d y  e x te n s iv e  term inology in  Irelan d  fo r  
beds e q u iv a le n t  in  a g e , o n ly  when a more accurate  
zon a l s tr a t ig r a p h y  i s  known may many o f th e se  lo c a l  
names be u s e f u l ly  e lim in a ted  and a more comprehensive 
s y n th e s is  made.
In S e c t io n  I I I  th e  f o s s i l  assem blages are ou t­
l in e d  and th e se  a llo w  an approximate c o r r e la t io n  o f  
th e l i t h o l o g i e a l  d iv is io n s  w ith  Vaughan1 s zones o f the 
South W estern P ro v in ce .
A g e n e r a lis e d  su b d iv is io n  o f  the Lower Carboni­
fero u s rock s o f  the A rdfinnan-M itchelstow n sy n c lin e  
proposed in  t h i s  t h e s i s  i s  summarised in  f i g . 2 , and 
th a t proposed by th e G e o lo g ic a l Survey 18?8 in  f i g . 3*
9
1 . Lower Lim estone Shale
T h is term was used by the Survey fo r  the lim e­
ston e w ith  sh a le  beds o v e r ly in g  the Y ellow  Sandstone 
and i s  r e ta in e d  h ere , a lth ou gh  tim e eq u iva len ce w ith  
s im ila r ly  named u n it s  in  o th er  areas i s  not n e c e s s a r ily  
im p lied .
The co n ta c t  between Old Red Sandstone and Lower 
Lim estone S h a le  i s  not exposed w ith in  th e Ardfinnan- 
M itchelstow n s y n c l in e ,  but i s  w e l l  d isp la y ed  7 m iles  
sou th  o f  M itchelstow n  in  a s e c t io n  above A raglin  
b r id g e . I t  i s  a ls o  exposed 4  m iles  e a s t  o f  Ardfinnan 
a t K n ock lo fty  b r id g e . In th e  A raglin  bridge s e c t io n  
an abrupt upwards change occurs from m assive sandstone 
beds w ith  no s h a le ,  to  dark sandy sh a le s  w ith  r ib s  o f  
dark c r in o id a l  lim esto n e  a few in ch es th ic k  (se e  p l . l ,  
f i g . 2 . ) .  There i s  no angular unconform ity, but between 
th e  san dston e, and sh a le  w ith  lim e sto n e , th ere  i s  a th in  
im p e r s is te n t  conglom erate w ith  w e ll  rounded pabbles.
In p la c e s  th e  conglom erate i s  6 in ch es th ic k , but 
w ith in  a few  f e e t  may th in  away co m p lete ly . Some 16 f t .  
above th e  conglom erate i s  a sandstone bed 2 -̂ f e e t  th ick
/s e e
P la te
P la te  1.
F ig . 1. L o ca li ty  -  no rth  of Araglin  b ridg e , 
7 m iles south of Mitchelstown. Tne 
photograph i l l u s t r a t e s  a 2-J fo o t 
sandstone bed, which i s  16 f e e t  
above the Sandstone-Limestone Shale 
con tac t seen in  f i g . 2.
F ig . 2. L o c a li ty  -  as fo r  f i g . l .  This i l l u s ­
t r a t e s  the abrupt upwards change from 
massive sandstone beds (of " c o n tin e n ta l11 
Old Red Sandstone fa c ie s )  to  dark sandy 
sh a le s ,  w ith r ib s  of dark c r in o id a l  
lim estone a few inches th ic k .
*
(see p l . l .  f i g . } . ) .  In ascending the succession  dark 
c r in o id a l  limestone beds become th ic k e r  and more 
I f req uen t,  while the dark sha les  correspondingly  th in .  
Approximately 200 fe e t  above the conglomerate, shale 
p a r tin g s  are  inconspicuous or absent and t h i s  i s  taken 
as the upper l im i t  of the Lower Limestone Shale . At 
t h i s  po in t in d iv id u a l  beds vary from 3 to  6 f e e t  in  
th ickn ess .
The Lower Limestone Shales are w ell exposed in  
a se c tio n  south of Ardfinnan and immediately e a s t  of 
Lacken House, although not a c tu a l ly  exposing the 
Sandstone-lim estone Shale c o n tac t,  and a lso  a t  the
i
Mitchelstown end of the syncline in  a s e r ie s  of q u a rr ie s  
near Geeragh bridge.
In hand specimen many of the c r in o id  o s s ic le s  in  
the dark shaly  c r in o id a l  limestone beds are  pale 
coloured and stand out conspicuously a g a in s t  the  darker 
m atrix  of the rock. F o s s i l  co ra ls  and brachipods are 
s i l i c i f i e d  and weather out in  r e l i e f  along w ith  chert
|
r ib s  which fo llow  bedding p lanes in  the lim estones. 
Bryozoan fragments are abundant in  both lim estone
/and
and sh a le . Weathered su rfaces  have an ea rthy  or sandy 
brown appearance. The dark interbedded shales  are 
sharp ly  demarcated from the lim estones and s p l in te r  
along p lanes of f r a c tu re  cleavage (see p i . 2, f i g . 2 . ) .  
Some of the th in n e r  shales  seen south of Ardfinnan 
are len ses  and when trac ed  l a t e r a l l y  wedge out ( p i . 2, 
f i g . l . ) .
In th in  sec tio n  the bulk of the d e t r i t a l  m a te r ia l  
in  the lim estone beds i s  seen to  be s k e le t a l  fragments 
from c r in o id s ,  bryozoans, zaphrentoid  c o ra ls  and 
ech ino ids . These s k e le ta l  p a r t i c l e s  are  in  a s i l t y  
m atrix  and the p roportion  of p a r t i c l e s  to  m atrix  i s  
h ighly  v a r ia b le .  Foram inifera have a r e s t r i c t e d  d i s ­
t r i b u t io n ,  but lo c a l ly  are abundant. Foram inifera  and 
bryozoans are not s i l i c i f i e d  while commonly o ther f o s s i l  
fragments a re .  S i l t  grade p a r t i c l e s  of quartz  (10-1? u) 
and; l e s s  abundantly, p lag io c la se  fe ld sp a r  are  d is t r ib u te d  
through the rock.
The m atrix  i s  dominantly shaly  m a te r ia l  and f in e  
grained c a lc i t e  (5 -15  u). Sparry c a lc i t e  occurs as a 
drusy growth w ith in  some b ivalve s h e l l s ,  but i s  not
/p re se n t
presen t in  the m atrix  of the rock as a cement (unlike 
the overly ing  C astle  View Limestone). Rim cementation 
of c r in o id  o s s ic le s  i s  not apparen t, not even where 
th e re  i s  a concen tra tion  o f coarse c r in o id  p la te s  in  
co n tac t.  The shaly  beds have a r e s t r i c t e d  content of 
s k e le ta l  m a te r ia l  which i s  la rg e ly  bryozoan and c r in o id  
fragm ents, deformed by the more in tense  shearing  which 
has a f fe c te d  these  l e s s  competent beds ( p i . 2, f i g . 2 . ) .
2. C as tle  View Limestone Group
The Lower Limestone Shales grade upwards in to  the 
C as tle  View Limestone, which i s  w ell exposed in  an 
a n t i c l i n a l  s t ru c tu re  along the  west bank of the S u ir  
between C astle  View House, Ardfinnan, and B allydrinan  
grave yard. At the core of t h i s  a n t i c l in e  the under­
ly ing  Lower Limestone Shales are not seen, which makes 
the 800 fe e t  of limestone exposed a minimum value fo r  
the th ickness  of t h i s  d iv is io n .
The C astle  View Limestone Group i s  composed of 
massive rocks in  beds varying from 4 to  12 f e e t  in  
th ick ness  (see p i . 2, f i g . 3 . ) ,  grey c r in o id a l  ca lcarem ites
/w ith
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w ith  occasiona l i r r e g u la r  pockets of c h e r t .  I n te r -  
bedded sha les  are  absent or inconspicuous. Except 
fo r  a content o f coarser c r in o id  d e b r is ,  the  lower 
p a r t  o f the group is  s im ila r  in  hand specimen to  the 
upper. Orange coloured patches of iron  s ta ined  
dolomite are  seen following shear planes and occupy­
ing the  p o s i t io n s  o f  p re -e x is t in g  f o s s i l  s t ru c tu re s ,  
commonly sm all gasteropods. This patchy development 
of dolomite i s  a lso  seen in  the overly ing  Ballyheron 
Limestone.
Limestones from th i s  group seen in  th in  sec tio n  
are la rg e ly  composed of abraded c r in o id a l ,  and to  a 
l e s s e r  ex ten t fo ra m in ife ra l ,  d eb r is  which in  c o n tra s t  
to the m a te r ia l  in  the Lower Limestone Shale i s  
cemented by c le a r  sparry  c a lc i t e  (see p i . 3, f i g . l . ) .
Rim cemented c r in o id  o s s ic le s  are abundant (see p i . 5, 
f i g . l . ) .  As w ell as s k e le ta l  fragments th e re  are  dense 
rounded and e l l i p t i c a l  masses composed of f in e  g ranu lar 
c a l c i t e ,  occurring  both as separa te  s t r u c tu r e le s s  
g lobules and in  p laces  surrounding and occupying spaces 
w ith in  abraded s k e le ta l  fragments ( p i . 3? f i g . l . ) .  This
/occurrence
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occurrence p a r t ly  as a coating  to  abraded s k e le ta l  
p a r t i c l e s  i s  s im ila r  to  o o l i t i c  s t ru c tu re  except 
th a t  in  t h i s  case the coating  i s  e n t i r e ly  g ranular 
and not f ib ro u s .  The w ell-de fined  and re g u la r  
boundaries between granu la r c a lc i t e  and sparry  c a lc i t e  
suggests th a t  these  rims have a primary sedimentary 
s ig n if ic a n c e ,  although th e re  has probably been p a r t i a l  
r e c r y s t a l l i s a t i o n  of both types of c a l c i t e .  The 
masses of g ranu la r c a l c i t e ,  l ik e  the s k e le ta l  fragm ents, 
are  s e t  in  a m atrix  of c le a r  sparry  c a lc i t e .
Thin sec tio n s  of specimens a t  an average of 
20 fe e t  in te rv a ls  throughout the C astle  View Limestone 
Group, rev ea l  th a t  the  l i th o lo g y  i s  of the same general 
type throughout. In the lower p a r t  of the group coarser 
c r in o id a l  deb ris  i s  more prominent.
In the  southern limb of the  C astle  View - B a lly -  
d rinan  a n t ic l in e  the  lim estones are  sheared and have 
su ffe red  extensive r e c r y s t a l l i s a t i o n ,  one of the pro­
ducts of which i s  a te x tu re  of f in e -g ra in ed  c a lc i t e  
s e le c t iv e ly  rep lac in g  la rg e r  c a lc i t e  p la te s  along planes 
of shearing  and twin planes (see p .55 ) .
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3. Ballyheron Limestone Group
The Ballyheron Limestone Group i s  w ell exposed 
in  Lower Ballyheron Wood. I t  i s  a lso  w ell exposed in 
Blackrock Wood, C o t ta g e h i l l  Wood and Cranna Wood.
The Ballyheron Limestone i s  d ivided in to  an upper 
p a r t  150 f e e t  th ic k ,  and a lower p a r t  500 f e e t  th ic k ,  
both of which are w ell bedded. Chert r ib s  following 
bedding are abundant in  the upper p a r t .
Hand specimens from the  lower member are  dark 
even tex tu re d  ca lca rem ites . They d i f f e r  from the 
underlying C astle  View Limestones in  being b e t t e r  
bedded, beds commonly 3 fe e t  or l e s s  th ic k ,  in  p laces 
having th in  shale  p a r t in g s ,  and in  being darker coloured. 
The very abundant rugose and ta b u la te  co ra l  fauna i s  a 
d i s t in c t iv e  fe a tu re  of t h i s  group. In a quarry ?0 yards 
sou theast of the Post O ffice Kilbehny, "lumpy" bedding 
i s  seen in  beds of Ballyheron Limestone ( p i . 2, f i g . 4 . ) .
The upper p a r t  of the Ballyheron Limestone i s  of 
p a r t i c u la r  i n t e r e s t  because i t  grades upwards in to  
Reef Limestone. This i s  seen in  the se c tio n  w ith in  
Lower Ballyheron Wood. The sediments are  w ell bedded,
/ th e
the beds being from 1 to 3 f e e t  th ic k ,  and in  hand 
specimen a re  seen as dark grey f ine -g ra in ed  lim estones 
with d u l l  l u s t r e .  S k e le ta l  fragments are s c a t te re d  
through th e  f in e ly  c r y s ta l l in e  m atrix  and the rock as 
a whole has a patchy appearance caused by a content of 
" p e l le t s "  of up to  2 centim etres leng th . There i s  a 
prominent development of chert r ib s  following bedding.
The bulk  of the rock, seen in th in  sec tio n s  of 
lower B allyheron Limestone (see p i . 3? f i g . 2 . ) ,  i s  com­
posed o f recogn isab le  fragments of c r in o id s ,  c o ra ls ,
brachiopods, molluscs and ech ino ids. Foram inifera  are/
numerous. C alc ispheres  and bryozoan fragments are 
p re se n t ,  but l e s s  abundant. Him cementation of c r in o id  
o s s ic le s  occurs and there  i s  c le a r  sparry  c a lc i t e  in  
the m atrix  along w ith f in e r  grained c a lc i te  (g ra in  s ize  
5 -5 0 / i ) .  This f i n e r  grained c a lc i t e  i s  s c a t te r e d  and 
does not form d is c re e t  p a r t i c l e s  or rims as in  the  
C as tle  View Limestones. Much of i t  i s  secondary, and 
re p la ce s  o rgan ic  fragments as w ell as l a rg e r  c a lc i t e  
c r y s t a l s  along shear planes and twin p lanes ; and i t  i s  
the r e s u l t  o f r e c r y s t a l l i s a t i o n  (see p .55 ) .
/The
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The upper p a r t  of the Ballyheron Limestone i s  
150 fe e t  th ic k  and grades upwards in to  Reef. I t  
d i f f e r s  from the lower p a r t  in  having " p e l l e t s " and 
in  having reduced amounts of s k e le ta l  fragments and 
an absence of sparry  c a lc i t e  cement (see p i . 3, fig .3*)*  
Foram inifera are mainly t e t r a t a x id  forms. The rock 
i s  dominantly composed of f in e -g ra in ed  c a lc i t e  (5-1? ja) 
in  which th e re  are s k e le ta l  p a r t i c l e s  inc luding  bryozoan 
and c r in o id  fragm ents, ostracods and t e t r a t a x i d  foramin­
i f e r a .  Accompanying the s k e le ta l  fragments are 
i r r e g u la r ly  rounded " p e l le ts "  composed of a s im ila r  
m a te r ia l  to  the  m atrix , but conspicuous because of 
t h e i r  darker co lour. The s im i la r i ty  between " p e l le ts "  
and m atrix  suggests th a t  the " p e l le ts "  are  peneeontem- 
poraneously reworked sediment. Objects sim ula ting  the 
appearance o f these  " p e l le t s "  can a r i s e  by r e c r y s t a l l ­
i s a t io n  p rocesses , but t h i s  i s  not suspected in  the 
p resen t case because o f  t h e i r  elongate and genera lly  
rounded nature  and because o f  t h e i r  o r ie n ta t io n  w ith  
long axes p a r a l l e l  to  bedding.
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4 . Reef Limestone Group
Reef lim estones are  composed of organic s t ru c tu re s  
in  place of growth and t h e i r  genesis i s  to  be d i s t in g ­
uished from d e t r i t a l  d e p o s i ts ,  where fragments have 
undergone a g re a te r  o r l e s s e r  degree of t ra n s p o r ta t io n .  
In terbedded b io c la s t ic s  are  placed w ith in  the Reef 
Limestone Group, although themselves not n e c e s sa r i ly  
recognizab le  as ,fr e e f n or ffreef-com plex” d ep o s its .
The im portant re e f  fram ebuilders of t h i s  group, 
which i s  approximately 1500 f e e t  th ic k ,  are  bryozoans 
and a lgae . The beds are  massive, presumably of 
in d e f in i te  l a t e r a l  ex tens ion , and without recognizable 
k n o l l - l ik e  s t r u c tu r e ,  a development which i s  conveni­
e n t ly  described as s h e e t- re e f .  Chert i s  u su a lly  absen t, 
or, i f  p re se n t ,o n ly  in  sm all amounts. Patchy dolom it- 
i s a t io n  i s  ex tensive in  p la c e s ,  fo r  example a t  
Ardfinnan.
The rock types comprising the bulk o f the Reef 
Limestone Group are  as fo l lo w s :-  f in e -g ra in e d  carbonate 
rocks w ith some s k e le ta l  m a te r ia l ,  r e e f  rocks w ith 
bryozoan growths as the prominent framework, re e f  rocks
/w ith
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Diagrammatic successions to  i l l u s t r a t e  the 
d i s t r ib u t io n  of rock types w ith in  the  Beef 
Limestone Group a t  th ree  l o c a l i t i e s .
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w ith  a lg a l  growth and exogenous c a lc a re n i te s .  Other 
rock types of more lo c a l  s ig n if ic a n c e  a r e : -  b recc ias  
w ith  s e le c t iv e  d o lo m itisa t io n  of the m atrix  and an 
unusual rock of carbonate s p h e ru l i te s  a sso c ia te d  with 
vo lcanic  ash , which happens to  be interbedded in  the 
Reef.
Fine grained carbonate ro c k :-  In hand specimen 
t h i s  i s  a pale  grey coloured , f in e  grained rock, 
s p l in te r in g  when f ra c tu re d  to  give smooth su rfaces  
with angular edges. Recognizable s k e le ta l  fragments 
are  sp a rse ly  s c a t te re d  through most specimens. Typi­
c a l ly  th e re  are  la rge  i r r e g u la r  pockets of coarse 
c a lc i t e .
In th in  s e c t io n  (pl . 3> f i g . 4 . )  the rock i s  
m ainly f in e  grained  c a l c i t e  (5 -1 5  u ). The sc a tte r e d  
b io c la s t ic  d eb ris  i s  m ainly o f  o stra c o d s , c a lc is p h e r e s , 
cr in o id  fragm ents and cyclostom atous and ch eilo sto m a -  
tous bryozoans. O ccasional f,p e l l e t s n occur o f the  
type d escr ib ed  from the upper B allyheron  lim esto n e .
P a r t i c u la r ly  d i s t in c t iv e  are la rg e  "pockets” of 
coarse c a l c i t e ,  w ith  sharp ly  defined and in  p laces
/an g u la r
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angular boundaries, which are  not seen in  the under­
ly ing  Ballyheron limestone (see p i . 3, f i g . 4 . ) .  These 
p o c k e t s 1 have no obvious supporting  framework and i t  
i s  not known i f  they are  primary cav ity  f i l l i n g s  o r  
the  products of r e c r y s t a l l i s a t i o n .  The a n g u la r i ty  of 
some of the boundaries and the absence of a support­
ing s t ru c tu re  argue ag a in s t  t h e i r  being o r ig in a l ,  
while the abrupt and re g u la r  con tac t between 1pocket* 
and surrounding f ine  grained c a lc i t e  make r e c r y s t a l l i ­
s a t io n  d i f f i c u l t  to  v i s u a l i s e .
Reef rocks w ith bryozoan grow ths:- Fronds of 
f e n e s te l lo id  bryozoans in  growth p o s i t io n s  co n tro l 
the d i s t r ib u t io n  of sedimentary te x tu re s .  Surrounding 
the  fronds th e re  is  dark g ranu la r c a lc i t e  followed 
outwards by white f ib ro u s  c a l c i t e ,  g iving the rock a 
d i s t i n c t l y  m ottled appearance. A ssociated pockets of 
l i g h t  grey c a lc i t e  s i l t  show a d i s t r ib u t io n  c o n tro lled  
by the bryozoan framework. Patchy d o lo m itisa t io n  is  
common and i s  seen to have s e le c t iv e ly  a f fe c te d  
bryozoan s t ip e s  and the immediately surrounding areas 
(see pl.7> f i g . 3 . ) .  Within the rock are  pockets of
/c o a rse ly
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coarse ly  c r in o id a l  m a te r ia l  and pockets where f o s s i l s  
are extremely abundant, p a r t i c u la r ly  brachiopods and 
molluscs.
Thin sec tio n s  re v ea l  th a t  the  f ib r e s  surround­
ing bryozoan s t ip e s  are very e longate , having a leng th  
to  b read th  r a t i o  of 1 0 :1 , and tap e r  towards the 
bryozoan s t ip e s .  Curved twin planes cross  these  
c r y s ta ls  and are disposed w ith  t h e i r  convex su rfaces  
towards the  bryozoan framework, which presumably was 
the o r ig in a l  cen tre  of growth (see p l .4 ,  f i g . l . ) .
Under crossed  n ico ls  undulose e x t in c t io n  spreads 
across  the c r y s ta ls  roughly p a r a l l e l  to  t h e i r  long 
axes. This f ib ro u s  growth of c a lc i t e  i s  t e x tu r a l ly  
d i s t i n c t  from the drusy growths normally seen f i l l i n g  
c a v i t i e s ,  fo r  example w ith in  bivalve s h e l l s .  I t  i s  
s im ila r  to  the  " ra d ia x ia l  f ib ro u s  mosaic" of Bathhurst 
(1959) p . 511)) and to  f ib ro u s  c a lc i t e  growths a sso c ia ted  
w ith a lg a l  m a te r ia l  (see Bradley 1928, p i . 34 c . ) .  The 
colour d i f fe re n c e ,  so s t r ik in g  in  hand specimen, o f 
two zones of c a lc i t e  surrounding the bryozoan s t ip e s ,  
i s  l e s s  sp ec tacu la r  in  th in  s e c t io n .  The zone
/imm ediately
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immediately surrounding the s t ip e ,  dark blue in  hand 
specimen, d i f f e r s  from the  surrounding white f ib ro u s  
c a lc i t e  mainly by a d if fe re n c e  of g ra in  s iz e .  The 
m a te r ia l  immediately surrounding the s t ip e  i s  f in e r  
gra ined . The rock has an obvious p o ro s i ty  along the 
co&rses of bryozoan s t ip e s .  In dolom itised  p o r t io n s ,  
the  s t ip e s  and immediately a sso c ia te d  m a te r ia l  have 
been s e le c t iv e ly  rep laced , but not the f ib ro u s  mosaics.
Reef rocks w ith  a lg a l  growths- A lgal co lon ies , 
the  l a rg e s t  o f which are around 1  centim etre  by 2  
cen tim etres are  concentra ted  along bedding p lanes, 
w ith t h e i r  long axes perpend icu la r  to  bedding (see 
p i . 2, f i g . 5 .) -  The co lon ies  show a rhythmic d i s t r i ­
bu tion  with a la y e r  of small co lon ies  followed upwards 
by p ro g re ss iv e ly  la rg e r  ones, and such a rhythm being 
repeated  many tim es. The a lg a l  masses are  o f O rtonella  
and growth has been nuclea ted  on s k e le ta l  p a r t i c l e s  
and ffp e l l e t s n. The spaces between co lon ies are  f i l l e d  
with f in e ly  d ivided c a l c i t e .  In hand specimen i t  i s  
a dark f in e  grained lim estone.
/Three
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Three basic  t e x tu r a l  elements are recognized 
in th in  sec tio n .
F i r s t l y ,  th e re  are  c l e a r ly  recognizable  a lg a l  
filam ents  branching upwards roughly perpend icu lar to 
bedding ( p i . 3, f i g . 5*). These are dominantly of 
O rtonella  w ith  filam en ts  ranging in  diam eter from 
14.8 to  15.7 and with an angle of branching from 
35-45°. Less obviously  a lg a l^ th e re  are  many th in  
r a d ia l  f ib r e s  of c le a r  c a lc i t e  in  a m atrix  of micro­
c r y s ta l l in e  c a l c i t e ,  which may be the c a s ts  of f i l a ­
mentous algae of a d i f f e r e n t  k ind.
Secondly, a sso c ia te d  w ith  the filam entous algae 
and f i l l i n g  the spaces between filam en ts  a re  spongy 
masses of m ic ro c ry s ta l l in e  c a l c i t e .  Apparently the 
algae were the  a c tiv e  agents th a t  lo c a l i s e d  the p re­
c ip i t a t io n  of t h i s  d i s t in c t iv e  f in e  grained c a lc i t e .  
This i s  r e a d i ly  explained because p la n ts  e x tra c t in g  
carbon dioxide from water can reduce the  s o l u b i l i t y  
of calcium carbonate to  the p o in t o f p r e c ip i t a t io n .
T h ird ly ,  occurring  w ith  spongy masses of micro­
c r y s ta l l in e  c a lc i t e  are  la y e rs  o f c le a r  f ib ro u s  c a lc i t e
/  ( p i . 4,
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( p i . 4 , f i g . 3 . )  s im ila r  to  the tex tu re  a lread y  des­
cribed  surrounding bryozoan s t ip e s .  Within these  
la y e r s  of f ib ro u s  c a lc i t e  n e i th e r  organic s t ru c tu re  
nor m ic ro c ry s ta l l in e  c a lc i t e  occurs and th e re  i s  no 
evidence th a t  the form ation of t h i s  s t ru c tu re  is  
d e f in i t e ly  dependent on the a lgae , except th a t  i t  i s  
commonly a sso c ia ted  w ith  recognizable  a lg a l  growths.
Between some o f the a lg a l  co lonies i r r e g u la r  
f i s s u re s  run approximately perpend icu lar to  bedding
*
and con ta in  i n t r a c l a s t s  and d e t r i t a l  fragm ents, in c lu d ­
ing undamaged c r in o id  o s s i c l e s ,  s e t  in  a m atrix  of 
c le a r  sparry  c a lc i t e .  The d e t r i t a l  p a r t i c l e s  in d ica te  
the  penecontemporaneous nature  of the f i s s u r e s ,  while 
t h e i r  e longate chambered form suggests they  may be 
so lu t io n  e f f e c t s .  That they are not primary spaces 
i s  c le a r  because they sharp ly  tru n ca te  a lg a l  f i lam en ts .
B re c c ia :-  Seen lo c a l ly  fo r  example 350 yards 
on a bearing N.1530 from C arriga taha  House, in  a 
s e c t io n  exposed along the west bank of the  S u ir ,  
angu lar and subrounded pebbles of c a l c i l u t i t e  up to  
4 cen tim etres  diameter are  s e t  in  a coarse dolom itised
/ b i o c l a s t i c
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b io c la s t i c  m atrix . Crinoid  stems w ith up to  ten  
linked  o s s ic le s  are  common in  the m atrix  and s k e le ta l  
p a r t i c l e s  as a whole are much le s s  abundant in  the 
mud pebbles than in  the m atrix . This b recc ia  may be 
a r e s u l t  o f shallow water wave a c tio n  on re e f  rocks.
The d i s t r ib u t io n  of rock types w ith in  the Reef 
Limestone Group i s  not p re c is e ly  known throughout the 
Ardfinnan -  Mitchelstown syncline  and indeed may be 
h ighly  i r r e g u la r .  F ig .4 i l l u s t r a t e s  the d i s t r ib u t io n  
of rock types w ith in  the Reef as exposed a t  Ardfinnan, 
Caher Park and an in term edia te  p o in t .  At higher 
horizons c a l c i l u t i t e s ,  w ith a t  one horizon an abundant 
molluscan fauna including L e io p te r ia  s p . ,  are  found 
and are  succeeded by beds w ith  r ic h  a lg a l  growths.
5. Kilbebjhy Limestone Group
This d iv is io n  i s  named from i t s  exposure in  a 
quarry 1025 yards on a bearing  N.1160  from Kilbehny 
Post O ffice .
Dark b io c la s t i c  lim estones are  in terbedded  with 
p e l l e t  rocks and black  sh a le s .  The d e t r i t a l  lim estones
/ i n
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in  hand specimen are dark c r y s ta l l in e  c a lc a re n i te s .
Many sm all gasteropods are lo c a l ly  p re sen t .
The p e l l e t  rocks are  f in e  grained , dark coloured 
and have a d u l l  appearance. There are sm all i r r e g u la r  
pockets o f c le a r  c a lc i t e  a l in e d  in  the d i r e c t io n  of 
bedding.
In th in  sec tio n s  the  b io c la s t i c  lim estones are 
seen to  con ta in  the  remains of ech ino ids , o s traco d s , 
brachiopods, c a lc isp h e re s ,  gasteropods and abundant 
fo ram in ife ra . These remains make up the bulk of the 
rock. The m atrix  i s  f in e  grained c a lc i t e  w ith  l i t t l e  
or no spa rry  c a lc i t e .
The p e l l e t  rocks con ta in  elongate p e l l e t s  of 
c a lc i t e  mud in  l in e  of bedding. Transverse and lo n g i­
tu d in a l  s e c tio n s  rev ea l  th a t  they are elongate cy lin d ers  
(average len g th  1  m ill im e tre )  w ith  tapered  ends, a 
form which suggests they a re  probably fa e c a l  p e l l e t s .
The organisms responsib le  have not been id e n t i f i e d  
but may have been molluses or worms• S c a t te re d  through 
most o f  the  p e l l e t s  are euhedra l, e longate , au th igen ic  
quartz  c r y s ta ls  (40-160 u long) which may have grown
/from
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from d e t r i t a l  quartz  n u c le i  w ith in  th e ’ fa e c a l  p e l l e t s .
As w ell as the p e l l e t s ,  masses of f in e  granu lar 
c a lc i t e  occur which do not have included s i l t  p a r t i c l e s  
and may be of a lg a l  o r ig in .  The p e l l e t s  are se t  in  a 
m atrix  of c le a r  sparry  c a lc i t e  which encloses them in 
th ree  dimensions.
6. Upper Shale Group
Dark sha les  near the base are succeeded upwards 
by re g u la r ly  bedded o live  grey g r i t s  i n t e r s t r a t i f i e d  
w ith  th in  sh a le s .
7* S p h e ru l i t ic  Limestone
This unusual rock type i s  o f lo c a l  development 
and i s  a s so c ia te d  with a bas ic  t u f f  which happens to 
be p re sen t w ith in  the Reef Limestone Group.
In hand specimen the s p h e ru l i t e s ,  which commonly 
have a diam eter of 1  m illim etre  or s l i g h t l y  more, 
appear dark and are  s e t  in  a l i g h t  coloured m atrix  of 
co a rse ly  c r y s t a l l in e  c a l c i t e .  This rock type i s  




In th in  se c tio n  the  c i r c u la r  sp h e ru l i te s  are 
seen to  be composed of r a d ia t in g  f ib re s  of c a l c i t e ,  
while the  in te rven ing  spaces are f i l l e d  by euhedral 
quartz  g ra in s  and a coarse c a lc i t e  mosaic ( p i . 6 , f i g . 4 . ) .  
In patches some c r in o id  d eb r is  occurs. Where s p h e ru l i te s  
are in  co n tac t t h e i r  boundaries are  polygonal ( p i . 4, 
f i g . 2 . ) .  Some of the c a lc i t e  s p h e ru l i te s  are  p a r t ly  
s i l i c i f i e d .  An ex a c tly  comparable te x tu re  i s  recorded 
by Muir & Walton (1957) in  the East K irkton Limestone, 
which occurs in terbedded w ith  o liv in e  b a s a l t  lav as .
Muir & Walton considered the  s p h e ru l i t i c  s t ru c tu re s  to  
have developed penecontemporaneously in  a mud by ho t-  
sp ring  p r e c ip i t a t io n .
8 . Basic Tuff
At the south end of Ballyheron Wood, one mile 
south of Caher on the e a s t  bank of the r i v e r  S u ir ,  a 
th ic k  bed of b a s a l t  t u f f  crops out in terbedded with 
re e f  lim estones. The estim ated  th ickness  o f t u f f  i s  
2 0 0  f e e t ,  ye t i t  i s  not exposed elsewhere in  the 
Ardfinnan -  Mitchelstown sync line .
/I n
In th in  se c tio n  the l i t h i c  t u f f  i s  seen to  
have an abundant carbonate m atrix . The rock f ra g ­
ments are  of igneous types and are probably mainly 
from b a s a l t i c  la v a s .  Some phenocrysts appear to 
have been of o l iv in e ,  but are  now represen ted  by 
pseudomorphs in  c a l c i t e ,  f ib ro u s  c ry s o t i le  and 
m agnetite . What were probably o r ig in a l  fe ld sp a r  
m icrophenocrysts are now wholly replaced  by c a lc i t e .
A few c r y s t a l  fragments can be recognized in  ad d itio n  
to the l i t h i c  m a te r ia l ;  m agnetite , some d e t r i t a l  
quartz  and a few g ra ins  of brown p ic o t i t e  sp in e l ,  
which in  one case shows approximation to  oc tahed ra l 
o u t l in e  and o c tah ed ra l  cleavage.
The o r ie n ta t io n  of lava  fragments shows bedding 
d i r e c t io n .  An in d ic a t io n  th a t  the ash c o n s t i tu e n t  has 
been rep laced  lo c a l ly  to  a considerab le  ex ten t by 
c a lc i t e  seems to  be provided by the presence of two 
pale  bands, in  which the bulk  of l i t h i c  fragments i s  
lower than  in  the  r e s t  o f the rock, which cross  the 
bedding almost a t  r ig h t  ang les . These may w ell ind ica te  
the former p o s i t io n s  of channels by which the  carbonate
/so lu t io n s
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so lu tio n s  permeated the  rock , and along which a higher 
degree of replacement of lav a  fragments r e s u l te d .  The 
boundaries of these  p a le r  bands ag a in s t  the  1 normal* 
rock are i l l - d e f in e d .
P la te  2.
P la t e  2 .
F i g . l  
F ig . 2
F ig . 3
F ig .4 
F ig .
F i g .6
. N atural s iz e .  Lower Limestone Shale in  
Lacken House sec tio n  south of Ardfinnan.
A th in  shaly  band i s  seen wedging out to 
the r ig h t  of the photograph.
. L o ca lity  - as fo r  f i g . l .  I l l u s t r a t e s  
f r a c tu re  cleavage in  a sequence of lime­
stones in terbedded w ith sha les .
. Massive beds of C astle  View Limestone 
exposed a t  Garryclogher.
. Lumpy bedding in  Ballyheron Limestone 
exposed a t  Kilbehny.
. L o ca li ty  -  quarry 1900 yards*on a bearing 
N.205^ from the B.C. Church Burncourt.
Beef Limestone Group. Weathered surface  
i l l u s t r a t i n g  co lonies of O rtonella  in  l in e  
of bedding - a lso  no tice  the  small f,mound- 
l i k e M s tru c tu re  above hammer head.
. L o ca li ty  -  1000 yards on a bearing N.117° 
from Kilbehny Post O ff ice . Kilbehny Lime­
stone Group exposed a t  type l o c a l i t y :  
b io c la s t i c  l im estones, shales  and fa e c a l  
p e l l e t  rocks.

P la te  3







M agnification X 34. Microphotographs taken in  
o rd inary  l i g h t .
1. C astle  View Limestone. Abraded c r in o id a l ,  
and to a l e s s e r  ex ten t fo ra m in ife ra l ,  deb ris  
cemented by c le a r  sparry  c a l c i t e .  As w ell
as s k e le ta l  fragments th e re  are dense, rounded 
and e l l i p t i c a l  masses composed of f in e  granu­
l a r  c a lc i t e  occurring  both as separa te  s t ru c tu r e ­
le s s  g lobules and in  p laces  surrounding and 
occupying spaces w ith in  abraded s k e le ta l  
fragments.
2. Lower Ballyheron Limestone. B io c la s t ic  lim e­
stone with sparry  c a lc i t e  and f in e  g ranu lar 
c a lc i t e  in  the m atrix . The f in e  g ranu la r 
c a lc i t e  i s  s c a t te re d  and does not form d is c re e t  
masses or rims, as in the C astle  View Lime­
s tones . Much of i t  i s  secondary and the r e s u l t  
of r e c r y s t a l l i s a t i o n .
3. Upper Ballyheron Limestone. D if fe r s  from
Lower Ballyheron Limestone in contain ing  
reduced amounts of s k e le ta l  fragments and in  
the  absence of sparry  c a lc i t e  cement. I r re g u ­
l a r l y  rounded " p e l l e t s '1 composed of a s im ila r  
m a te r ia l  to  the m atrix  occur.
4. Reef Limestone Group. Fine grained carbonate
rock w ith la rg e  i r r e g u la r  pockets of coarse 
c a lc i t e .
5. Reef Limestone Group. F ilam ents o f  O rtone lla  
are seen. In tervening  spaces are  f i l l e d  w ith  
f in e ly  d ivided c a lc i t e  and c le a r  sparry  c a lc i t e .
6. Kilbehny Limestone Group. Faecal p e l l e t  rock.
The p e l l e t s  are in  a m atrix  o f c le a r  sparry  
c a lc i t e .

P la te  4.
P la t e  4 .
Fig . 1.
F ig . 2.
F i g .3.
M agnification X 34. Microphotographs 
taken under crossed n ic o ls .
Reef Limestone Group -  specimen from 
Ardfinnan. Fibrous c a lc i t e  growth on 
bryozoan s t ip e .  The p o s i t io n  of the 
s t ip e  i s  marked by a s e r ie s  of black 
patches a t  the base of the photograph. 
These are spaces and th i s  i s  a region 
of high p o ro s ity .
Reef Limestone Group - specimen from 
Ballyheron Wood. S p h e ru l i t ic  limestone 
- an unusual rock type found a sso c ia ted  
with basic  t u f f .  Where s p h e ru l i te s  
are in  co n tac t,  as in  t h i s  f ig u re ,  t h e i r  
boundaries are polygonal.
Reef Limestone Group -  specimen from 
Rochestown House sec tio n . Fibrous 
c a lc i t e  i s  developed in  bands. By 
analogy (with Bradley 1928) t h i s  te x tu re  




I I I .  CORRELATION
The m acrofossils  and m ic ro fo ss i ls  in d e n t i f ie d  
are l i s t e d  (p p . iqt-iss)  and in  t h i s  sec tio n  the f o s s i l  
assemblages are o u tl in ed  to  support an approximate 
c o r re la t io n  of the l i t h o lo g ic a l  d iv is io n s  w ith  
Vaughan's zones of the South-Western Province (see 
f i g . 2 . ) .  The changing fauna l f a c ie s ,  and the  inexact 
and im perfect bases on which the zones are  e s ta b l is h e d ,  
tend to  obscure the re co g n itio n  of exact zonal bound­
a r ie s .
At the p resen t time the B r i t i s h  D inantian i s  
being subdivided by Cummings on the b as is  of foram ini- 
f e r a l  assemblages. As an a id  in  c o r r e la t io n ,  and to  
supplement the  inform ation provided by m acro foss ils ,  
fo ra m in ife ra l  assemblages from lim estones in  the 
Ardfinnan -  Mitchelstown syncline  are  compared with 
Cumming^ assemblages from the South-Western Province.
A diagram r e la t in g  the  occurrence of some 
important forms of fo ram in ife ra  to  the  s t r a t a l  d iv is io n s  
in  the Ardfinnan -  Mitchelstown syncline  i s  given 
(see f i g .  5 . )•
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Fig . 5.
F ig . 5-
1. Endothyranopsid.
2-4. P lec togyras .
5. E o s t a f f e l l a .
6 - 8 . T e tra ta x id s .
9. Howchinia.
10-13. P a la e o te x tu la r id s . 
14. Climacammina.
15-17. A rchaediscids.
18. P a r a m i l le r e l la .
1 9 * L i tu o tu b e l la .
20. Endothyranopsid.
21. V is a r io ta x is .
22-26. T e tra ta x id s .
27. Propermodiscus.
2 8 . T u r r i s p i r a .
29-30. P a la e o te x tu la r id s .  
31-32. L i tu o tu b e l l id s .
33. ?
34-37. P lec to g y rid s .
3 8 . E ar ly  v a lv u l in e l l id
39-40. A rchaediscids.
41. T e tra ta x id .
42-43 Pie cto gy ras .
44. Glo b iv a lv u l in a .
45. Spirople  ctammina.
46. L i tu o tu b e l l id .  
47-48. Amraodiscids.
49. P lec to g y ra .
50-51. T ou rnaye llin id s .
1
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LOWER LIMESTONE SHALE




1. F o s s i l  Assemblage o f  the Lower Limestone Shale
Within the Ardfinnan -  Mitehelstown syncline 
the c o ra ls  and brachiopods of the Lower Limestone Shale 
have a Tournaisian  asp ec t.  Zaphrentid co ra ls  are 
abundant, but the exact p o s i t io n  of t h e i r  incoming 
in  r e la t io n  to the underlying sandstone i s  not known. 
Syringopora occurs, but M ichelin ia  and Caninia are ra re  
or absen t. The brachiopod fauna includes S p i r i f e r  
to rn a c e n s is . S p i r i f e r i n e l l a  o c to p l ic a ta . Actinoconchus 
expansus. C le io th y r id in a  c f .  r o y s s i i  and Rhipidomella 
m ic h e l in i . The fo ra m in ife ra l  assemblage includes^ 
e a r la n d i id s ,  ammodiscids and to u rn a y e ll in id s  of 
T ournaisian  (Z) type.
2. Lower Limit of D inantian  Succession
At the base of the lim estone succession  the 
marine Lower Limestone Shales r e s t  on sandstones of 
" c o n tin e n ta l 11 f a c ie s  without angular d iscordance.
This con tac t i s  not exposed w ith in  the  Ardfinnan -  
Mitehelstown sy n c lin e , but a t  A raglin  bridge (see p l . l . )  
i s  seen w ith  a th in  im per^ is ten t conglomerate s e p a ra t­
ing dark sha les  above from sandstones below. These
/w h ite ,
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w hite , purple and green sandstones, w ith  subordinate 
purple sh a le s ,  were l i th o lo g ic a l ly  separated  by the 
Geological Survey as nUpper Old Red Sandstone” , which 
i s  roughly equ ivalen t to G r i f f i t h ’s ’’Yellow sandstone 
s e r i e s ” , but the discovery of a r ic h  f lo r a  a t  
K ilto rcan  in  1851 led  to the renaming o f these  beds 
(Jukes 1866, p .322.) a t  t h i s  l o c a l i t y  as ’’K ilto rcan  
beds” . The term ’’K ilto rcan  beds” was used synonymously 
w ith  ’’Upper Old Red Sandstone” on the  one mile 
Geological Survey map shee ts  16? and 166 of the 
Ardfinnan -  Mitehelstown syn c line , a lthough time 
equivalence i s  f a r  from c e r ta in .
S t r a t ig r a p h ic a l ly  th e re  are d i f f i c u l t i e s  of 
in te r p r e ta t io n  because zonal p o s i t io n s  of the upper 
p a r t  of the “c o n t in e n ta l” sandstone and the  lower 
p a r t  of the marine shales are not a c cu ra te ly  known 
in  southern I re lan d . The K ilto rcan  f lo r a  was re fe r re d  
to  Upper Old Red Sandstone without p rec ise  evidence.
At Hook Head, Smyth (1930) placed the T ra n s i t io n  Beds, 
Grey Sandstone Group and F ish  S hales , s t r a t a  amounting 
to  150 f e e t ,  in  K zone above which a Zaphrentid phase
/ i s
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i s  e s ta b l ish e d ,  while in  C lare , Douglas (1909, p . 542) 
ind ica ted  th a t  K beds are  extremely th in  or a l to g e th e r  
missing on the b a s is  of incoming Zaphrentid c o ra ls .
Smyth d is t in g u ish ed  the T ra n s it io n  beds from Old Red 
Sandstone as being Lower Carboniferous on the occurrence 
of Avonia bassa which i s  abundant in  K zone of the 
Avon s e c t io n .  At Dungarvan the lowest recognizably  
D inantian beds may be of Z age (Smyth 1939) p . 318).
The absence of Avonia bassa from the sandstones 
underlying the T ra n s it io n  Beds a t  Hook Head could be 
the r e s u l t  o f an unfavourable environment and merely 
a r e f l e c t io n  of f a c ie s .  There i s  no evidence th a t  
the sandstones underlying the T ra n s it io n  Beds might 
not be of D inantian age. At Hook Head, then , the base 
of K zone i s  defined by a change of l i th o lo g y  ra th e r  
than a zonal assemblage. S im ila r ly  the incoming of 
Zaphrentid  c o ra ls ,  by which the base of zone Z i s  
de f ined , may a lso  be fa c ie s  c o n tro l le d .
Thus, the increased  th ickness  of "marine” s t r a t a  
separa tin g  "co n tin en ta l"  sandstones below from Zaph­
re n t id  phase lim estones w ith  shales  above a t  Hook Head
/ i n
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in  the south ea s t  compared with Clare in  the  west, 
can be explained in  more than one way.
I f  the incoming of Zaphrentid co ra ls  in  d i f f e r ­
ent p a r ts  o f Ire lan d  i s  regarded as a time l i n e ,  then
e i th e r  th e re  i s  a non-sequence in  Clare compared w ith 
Hook Head, and much or a l l  of K zone i s  missing in  
the  former l o c a l i t y ,  or e ls e  the nc o n t in e n ta l” sand­
stone is  diachronous and in  Clare is  of D inantian age 
and to be c o r re la te d  with in terbedded sh a le s ,  lime­
stones and sandstones a t  Hook Head (George 19?8, p .246).
I f  the incoming of Zaphrentid co ra ls  i s  regarded
as being dependent on f a c ie s ,  then there  may be faunal 
diachronism and no time s ig n if ic an ce  can be a ttached  
to  the incoming of t h i s  fauna. I t  cannot then  use­
f u l l y  be used in  zonation .
3 F o s s i l  Assemblages of the C astle  View 
Limestone Group
Corals and brachiopods are  l e s s  abundant in  the 
th ic k  bedded l i g h t  grey c r in o id a l  C astle  View Limestone 
than in  the dark lim estones w ith  shales both below and 
above. The lower p a r t  of the group con tains Caninia 
cornucopias, Koninckophyllum tortuosum , Syringopora spp.
S yringo thy ris  cusp idata  and u n d if fe re n t ia te d  o rtho - 
t e t i d s .  Occasional specimens o f g ian t c a n in i id s  and 
M ichelin ia  megastoma are found in  the upper p a r t  of 
t h i s  group. On the evidence of co ra ls  and b rach io- 
pods the g re a te r  p a r t  of the C astle  View Limestone 
may l i e  in  the Lower Caninia Zone (C l), but a t  p resen t 
th e re  i s  no r e l i a b le  way of d is t in g u ish in g  Z from Cl 
by the use of these  f o s s i l s .
The upper p a r t  of the C astle  View Limestone Group 
i s  o f p a r t i c u la r  in te r e s t  because i t  contains a fo ra -  
m in ife ra l  assemblage which i s  not found in  the South 
Western Province and which may in d ica te  the deposition  
of sediments in  th i s  p a r t  of Ire lan d  during a period  of 
non-deposition  in  the South Western Province. The lower 
p a r t  of the group, exposed near the ax is  of an a n t i ­
c l in e  between C astle  View House and B allydrinan  Grave 
yard , i s  ty p i f ie d  by the occurrence of G lobivalvulina 
and i s  probably high T ournaisian . The upper p a r t  of 
the  group a lso  contains G lob ivalvulina  but S p iron lec- 
tammina i s  the  dominant member and i t  i s  t h i s  p a r t  of 
the  sequence which may not be rep resen ted  by sediments
/o f
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of equ iva len t age in  the South Western Province.
I f  the upper p a r t  o f the C astle  View Limestone 
has no time equ iva len ts  in  the  South Western Province 
i t  may e i th e r  rep resen t a pro longation  of Tournaisian 
sedim entation or the e a r l i e r  onset of Visean.
Overlying the upper p a r t  of the C astle  View 
Limestone i s  Ballyheron Limestone of undoubted Visean 
age.
A  F o s s i l  Assemblage of the Ballyheron Limestone Group
In the dark coloured Ballyheron Limestone, which 
i s  a l e s s  pure carbonate rock than the underlying 
C astle  View Limestone, th e re  i s  the appearance of an 
abundant c o ra l  fauna which is  undoubtedly Visean. 
L i th o s tro t io n  m artin i  and Diph.yph.Yllum la tesep ta tu rn , 
occurring  3 0 0  f e e t  below the base of the overlying 
r e e f ,  la rg e  forms of P a laeosm ilia  muchisoni, Carcino-  
phyllum sim plex, v a r ia n ts  of Caninia cv l in d r ic a  and 
Caninia benburbensis, sev e ra l  species of both Cravenia 
and Koninckonhvllum, M ichelin ia megastoma and 
H exanhvllia . Among the brachiopods C le io th v r id in a  
g lo b u la r i s , Leptaena analoga and species o f  Actinoconchus
/and
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and S t r i a t i f e r a  are  id e n t i f i e d .
The rocks of the Ballyheron Limestone Group 
con ta in  Visean fo ram in ife ra . Archaediscids appear 
and become abundant along w ith  t e t r a t a x id s  and endo- 
th y r id s .  The occurrence of e a r ly  v a lv u l in e l l id s  below 
the base of the re e f  suggests the l a t t e r  i s  basa l S2  
or uppermost C^S^.
5  F o s s i l  Assemblages of the Beef Limestone Grout?
The l i th o lo g ic a l  c o n tra s t  between the  Reef Lime­
stone and the underlying Ballyheron Limestone is  
r e f l e c te d  in  the f o s s i l  con ten t. Against 25 species 
of co ra ls  id e n t i f ie d  from the Ballyheron Limestone only 
2 are  recorded from the Reef, these  being L i th o s tro t io n  
and Amplexus. On the o th e r hand, in  the Reef th e re  is  
a g re a t ly  increased  brachiopod and molluscan fauna.
Five spec ies of brachiopods are  id e n t i f ie d  from the 
Ballyheron Limestone while 37 species are id e n t i f ie d  
from the  Reef. Brachiopods and molluscs are  not widely /  
d ispersed  through ree f-ro ck s  but occur in  com paritively  
r e s t r i c t e d  pockets presumably r e f l e c t in g  p a r t i c u la r ly  
favourab le , and perhaps p ro te c te d , environments.
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F e n a s te l lo id  bryozoans are extremely common 
and ac t  as an important fram e-builder in  la rg e  t r a c t s  
of the Reef. A lgal growths, predominantly sp h e r ic a l  
growth of O rto n e lla ,  are ty p ic a l  of higher le v e ls  in 
the Reef.
Beyrichoceras ? micronotum is  id e n t i f i e d ,  but 
i s  not considered to be of zonal value (see p 
T r i lo b i te s  of the Weberides barkei group occur and 
Dr. R. Goldring (personal communication) has commented 
on the age of these  form s:- "Weberides I  do not th ink  
appears before the  Visean (S) and th i s  species may be 
even younger".
Although th e re  is  an abundant brachiopod fauna, 
i t  provides few r e l i a b le  in d ica tio n s  of age. R eferring 
to  faunas in  re e f  lim estones in  e a s t  c e n tr a l  I re land , 
N ev ill  (1953, p . 2 9 2 ) p o in ts  to  a fundamental d i f f i c u l t y  
in  the use of many m acrofossils  in  zonation. He sa y s :-  
"When names are assigned to  the f o s s i l s  many of the 
d is t in g u is h in g  fe a tu re s  are  obscured because the range 
o f v a r ia t io n  o f sp ec ie s , as they are known a t  p re se n t ,  
i s  too wide".
/The
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The occurrence of L i th o s tro t io n  and Diphyph.yllum 
300 f e e t  below the base of the Reef i s  of importance 
and suggests th a t  the o ld e s t  p a r ts  of the Reef are no 
o ld e r  than high C2Sl  or even S2 #
Within the Reef Limestone Group fo ram in ife ra  
occur lo c a l ly  and t e t r a t a x id  forms are the most 
abundant. In b io c la s t i c  len ses  w ith in  the upper 
p a r t  of the Reef la rge  p a la e o te x tu la r id s ,  T e tra ta x is  
an(* T u r r is u i ra  are  found in  the assemblage and suggest 
upper S,-, age.
6 F o s s i l  Assemblage of the Kilbehny Limestone Group
Chaetetes sep to su s . L i th o s tro t io n  p au c irad ia le  
and p roductids  of the Gi ganto pro due t  us group occur 
and suggest high Visean age, but are in s u f f ic ie n t  to  
define  Seminulan or Dibunophyllum zones.
Abundant fo ra m in ife ra l  remains are found w ith in  
t h i s  group. Large pa laeo tex tu la riids  ( len g th  g re a te r  
than  1 m il l im e te r ) ,  P a r a m i l le r e l la . Howchinia and 
E o s ta f f e l la  suggest low age. This i s  the youngest 
fo ra m in ife ra l  assemblage id e n t i f ie d  w ith in  the  sync line .
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7 F o s s i l  Assemblage o f the Upper Shales S e rie s
An abundant g o n ia t i te  fauna mainly of 
Neoglyphioceras s n i r a le  i s  of P2  age. A ssociated 
w ith  the g o n ia t i te s  i s  a fauna including Conularia 
e leg an s , P o s id o n ie lla  c f ,  corrugata  and M artin ia  
g la b ra . The m artin ias  occur as c a s ts  w ith  a p re se r ­
v a tion  comparable to  th a t  recorded by George (19275 
p . 106) from the  Upper Limestone Shales (D2  -  zones) 
in  South Wales.
As s ta te d  the uppermost beds of the Reef Lime­
stone Group con ta in  a fo ra m in ife ra l  assemblage 
ty p ic a l  o f  high S2  beds in  the South Western Province, 
while the overly ing  KilbeJ^ny Limestone contains a 
fo ra m in ife ra l  assemblage in d ica tin g  low age. These 
beds are  the youngest of the lim estones exposed and 
must l i e  w ith in  200 fe e t  of the base of the Upper 
S hales , although nowhere w ith in  the Ardfinnan - 
Mitehelstown syncline i s  the  contact exposed. The 
Upper S ha les , not more than 300 f e e t  from t h e i r  base, 
are  of P2  age. This suggests e i th e r  an unconformity 
a t  the base of P2 , or e lse  a very th in  and condensed 
sequence of rocks of Upper and D2  -  P^ age.
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IV. PALAE QGE OGRAPHY AND COITOITIONS OF SEDUCE NT AT ION
Within the Lower Limestone Shale , as w ell as 
calcareous rocks, d e t r i t a l  quartzes and sha les  are 
important c o n s t i tu e n ts  of the sediment and suggest 
erosion  o f ,  and t r a n s p o r ta t io n  from, a land source.
The massive beds of the succeeding C astle  View 
Limestone Group are f re e  from d e t r i t a l  quartz  and 
shales are absent o r inconspicuous, in d ica tin g  a 
reduction  in  the in f lu x  of te rr ig eno us  d e t r i t u s  
and an increase  in  importance of l im e -sec re t in g  
organisms co n tr ib u tin g  carbonates to  the sediments, 
which accumulated in a shallow sh e lf  sea w ith  w ell 
ae ra ted  w aters . The abraded nature of much o f the 
b io c la s t i c  deb r is  suggests reworking of the sediment 
w ith in  the environment of dep o s it io n  and the change 
of conditions  from Lower Limestone Shale times was 
probably caused by gentle  and continued subsidence.
The C astle  View Limestone Group, although not co n ta in ­
ing the  same v a r ie ty  of sedim ents, may be compared 
w ith the  Tournaisian Main Limestone of the South 
Western Province, in  p a r t i c u la r  of Pembrokeshire, and
/w ith
w ith Hook Head where th ere  i s  a s im ila r  th ic k  sequence 
of c r in o id a l  l im estones, but having more prominent i n t e r ­
bedded sh a le s .
Within the Ardfinnan - Mitehelstown syncline  
these  upper Tournaisian rocks are  not Zaphrentid phase 
l im estones , th a t  i s  dark c r in o id a l  lim estones w ith 
interbedded sh a le s ,  but purer well-washed and abraded 
carbonates w ith no evidence to  suggest l a t e r a l l y  chang­
ing fa c ie s  w ith in  the area  of the syn c lin e . The i n t e r ­
bedded mudstones p resen t in  south Pembrokeshire are not 
found here.
O o lites  are absent from the sediments of the 
Ardfinnan - Mitehelstown sy n c lin e , although w ith in  the 
C astle  View Limestone th e re  are abraded c r in o id  o s s ic le s  
w ith  an apparent g ranu la r coating  sim ula ting  o o l i th s .
No cu rren t bedding has been observed in  these  rocks.
The absence of o o l i t e s  suggests deeper w ater conditions 
away from the very shallow water of near shore banks 
where o o l i t e s  form. O olites  are  not recorded from 
Hook Head but a sec tioned  specimen of the Hook dolomite 
contained approximately 1 0  per cen t, o o l i th s  and
/abraded
abraded b io c la s t i c s  with f ib ro u s  o o l i t i c  coa tings .
No dolomite horizon to  compare w ith  th a t  
recorded from Hook Head and in  Pembrokeshire i s  seen 
w ith in  the  Tournaisian  rocks of the syncline .
There i s  a l i th o lo g ic a l  break between the 
C as tle  View Limestone and the overly ing  d e f in i t e ly  
Visean lower d iv is io n  of the Ballyheron Limestone 
Group, but whether t h i s  i s  to  be equated with the 
mid-Dinantian break of the South-Western Province is  
a t  p resen t not c e r ta in .  Evidence from fo ra m in ife ra l  
assemblages may, w ith  more d e ta i le d  a n a ly s is ,  prove 
sedim entation in  t h i s  p a r t  of I re lan d  during a period  
of non-deposition  or erosion  in  the South-Western 
Province.
The lower d iv is io n  of the Ballyheron Limestone 
Group i s  of dark well-bedded b io c la s t i c  l im estones, 
w ith  some shale p a r t in g s ,  and contain ing a very 
abundant Visean co ra l  fauna. In the  upper p a r t  of the 
Ballyheron Limestone the increased  content o f f in e  
grained c a l c i t e ,  though p a r t ly  the r e s u l t  of r e c r y s t a l ­
l i s a t i o n ,  and the decreased b io c la s t i c  content in  the
/sed im ent,
sediment, provides a t r a n s i t io n  from the b io c la s t i c  
lim estones below to f in e  grained carbonate rocks w ith  
minor amounts of recognizable  s k e le ta l  d eb r is  above, 
which l i e  w ith in  the succeeding Reef Limestone Group.
I t  i s  l i k e ly  th a t  the bryozoans forming the 
autochthonous re e f  rock grew in  very shallow water a t  
depths only a f r a c t io n  of the t o t a l  re e f  th ickness  and 
t h i s  in d ic a te s  subsidence of the o rder of a t  l e a s t  
1 0 0 0  f e e t .
At Curragh, on the south coast of I re lan d  north  
of Ardmore, re e f  limestone r e s t s  on dark th in  bedded 
"M ichelinia favosa type rocks" of T ournaisian  age.
There i s  a t r a n s i t i o n  zone between re e f  and bedded 
b io c la s t i c  lim estones where re e f  beds 2 - 3  f e e t  th ic k  
are  in terbedded w ith coarse c r in o id a l  lim estones o f f e r ­
ing no suggestion th a t  the junc tio n  i s  the r e s u l t  of 
f a u l t in g .
The evidence a t  Curragh then , suggests  th a t  to  
the  south of the Ardfinnan -  Mitehelstown syncline 
re e f  growth was e s ta b l ish e d  a t  an e a r l i e r  date and 
th a t  the  base of the re e f  i s  diachronous, t ra n sg re ss in g
/h ig h e r
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higher zones northwards between Cork and Caher. The 
estab lishm ent of re e f  conditions in  southern Ire lan d  
i s  as old  as high Tournaisian  and in  p la c e s ,  fo r  
example the Ardfinnan -  Mitehelstown sy n c lin e , i s  
Visean. There i s  no evidence as yet to  suggest the 
th ic k  sequence of sandstones and shales  which make up 
the  Culm might not be e n t i r e ly  Tourna isian , which 
could mean the trough of Culm southwards from Cork 
was no longer deeply subsiding during the apparent 
northwards advance of the re e f  between Ardmore and 
Caher. Presumably the source of the sandstones and 
sha les  of the Culm was in  a land mass to  the south.
At Limerick to the n o r th -e a s t ,  Ashby (1939? 
p .324) p laces the F e n e s t re l l in a  Reef Limestone Group 
in  C zone and does not record  l i t h o s t r o t i o n  below the 
overly ing  Seminula Limestone. S im ila r ly ,  Douglas (1909 
p . 551) p laces  h is  Lower U n s t ra t i f ie d  Limestone ("Massive 
grey and m ottled  lim estones con ta in ing  abundant bryozoa") 
in  C zone and does not record  l i t h o s t r o t i o n  below the 
overly ing  Upper Limestone. This may mean th a t  to  the 
n o r th -e a s t ,  as w ell as to  the south of the  Ardfinnan -
/M itehelstown
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Mitehelstown syncline the base of the re e f  occurs 
a t  a lower horizon and l i t h o s t r o t i o n  i s  not recorded 
below th i s  base.
At the p resen t time th e re  i s  no simple way of 
exp la in ing  the  development of t h i s  th ic k  shee t re e f  
covering an extensive area  from Kerry and C lare through 
Limerick, T ipperary , W aterford, Kilkenny and Cork. I f  
the estab lishm ent of re e f  growth in  the a rea  of the 
Ardfinnan -  Mitehelstown syncline was a t  a l a t e r  date  
than  in  the surrounding areas to the northwest and to  
the  south , then a co n tro l  of only lo c a l  s ig n if ic an ce  
must have been o p e ra tiv e .  The nature of t h i s  co n tro l  
i s  not known.
The lo c a l  establishm ent of abundant a lg a l  growths, 
no tab ly  masses of O rtonella  a t  high horizons in  the 
Reef suggests shallow undisturbed water and may in d ica te  
a shallowing of the c le a r  w aters which had p re v a ile d  
over the gen tly  subsiding sh e lf  through much of 
D inantian  time.
The p e l l e t  rocks of the  overly ing  Kilbehny 
Limestone a lso  suggest shallow waters and the a sso c ia ted
/co n ten t
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conten t of s i l t  grade quartz  p a r t i c l e s  and interbedded 
sha les  are  the f i r s t  no ticeab le  te rr ig en o u s  m a te r ia ls  
since e a r ly  Dinantian times. The overly ing  sandstones 
and sha les  of the Upper Shales Group (P2  age) are prob­
ab ly  ab rup tly  t ra n sg re ss iv e  and suggest a time gap 
(D^ -  D2  P-j_) during which th e re  was non dep o sit io n  or 
d ep o s it io n  and l a t e r  removal of sediments.
t
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V. DIAGE ICES IS
In t h i s  sec tio n  the changes in  c a l c i t e ,  s i l i c a  
and dolomite during d iagenesis  are described  as 
revealed  by microscopic examination.
Many of the lim estones are h ighly  modified and 
a l t e r e d  compared with t h e i r  o r ig in a l  form a t  deposi­
t io n  and a study of p o s t-d e p o s i t io n a l  changes i s  
h e lp fu l  in  in te rp re t in g  the nature of the  o r ig in a l  
sediment.
The chemical processes ac ting  w ith in  a loose 
sediment, or l i t h i f i e d  rock, are  such as to  cause 
an approach to  a s tab le  o rdering  of m ineral g ra in s  
in  a given unchanging con tex t, and i t  i s  presumably 
th e  i n i t i a l  lack  of a s ta b le  o rdering  between g ra in s ,  
p lus co n tin u a l upse tting  of approaches to  a s ta b le  
o rd e r in g , which r e s u l t s  in  the m inera log ica l changes 
and replacements included under the heading of 
d iag en es is .
Use of the words primary and secondary in  the  
d e s c r ip t io n  of te x tu re s  i s  o f ten  confused and without 
q u a l i f ic a t io n s  these  terms can seldom be used with 
c l a r i t y .  In t h i s  th e s i s  they  are  used in  the fo llow ­
ing sense. A primary te x tu re  im plies th a t  the
/m inera l
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m ineral g ra ins  involved have th e i r  o r ig in a l  form.
A d i r e c t  replacement of one m ineral by an o ther , o r 
the  re -o rd e r in g  of an e x is t in g  l a t t i c e  r e s u l t s  in  
a te x tu re  described as secondary. The terms primary 
and secondary do not have a time connotation  unless  
t h i s  i s  s ta te d .  Thus, in  the case of sparry  c a lc i t e  
f i l l i n g  the spaces between s k e le ta l  p a r t i c l e s  by 
d ep o s it io n  from so lu t io n , the r e s u l t in g  te x tu re  may 
be described  as primary, although in  a time sense 
i t  i s  secondary to the s k e le ta l  p a r t i c l e s .  S im ila r ly  
vein  dolom ite, in  f i l l i n g  the space provided by a 
f r a c tu r e ,  i s  primary to the f ra c tu re  although in  a 
time sense i t  i s  secondary to  the sediment through 
which the f r a c tu re  passes.
The use of the word "grain" i s  r e s t r i c t e d  fo r  
any s in g le  c r y s ta l  and th e re fo re  a m u ltig ranu la r  
d e t r i t a l  p a r t i c l e  i s  not a g ra in . This i s  the accepted 
usage o f the term g ra in  in  c r y s ta l  physics .
1. D iagenesis of C a lc i te
(a) Rim cementation and g ranu lar cem entation.
Examples are  the cementing te x tu re s  f i l l i n g  
primary spaces, as between d e t r i t a l  p a r t i c l e s ,  or
/ i n
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in  spaces w ith in  organic s t ru c tu re s  such as s h e l l s .
The process needs l i t t l e  explanation . I t  i s  des­
c r ibed  by Bathhurst (1958, p .14). The main con­
c lu s io n  i s  th a t  primary spaces between m ultig ranu la r  
sedim entary p a r t i c le s  are f i l l e d  by a mosaic of 
cement, whereas a s in g le  c r y s ta l ,  fo r  example a 
c r in o id  p la t e ,  forms a s in g le  rim in  l a t t i c e  con­
t i n u i t y  which is  c a lled  rim cement (see PI. 5? f i g . l ) .
(b) P a r t i a l  r e c r y s t a l l i s a t i o n  of la rg e  c a lc i t e  p l a t e s .
A s p e c if ic  example of th i s  commonly occurring  
te x tu re  i s  described . P la te  5> f i g .  2, i l l u s t r a t e s  
a la rg e  ( 3  m.m. diameter) c a lc i t e  p la te  w ith  bent 
tw in lam e llae , c e r ta in  p o rtio ns  of which are  o b l i t e r ­
a ted  by d i s t i n c t  patches of c a lc i t e  in  o p t ic a l  con­
t i n u i t y  along twin p lanes. The l a t t i c e s  of these 
patches are  unstra ined  although the twin planes them­
se lv es  are  bent. In p laces these  patches meet along 
curved g ra in  boundaries so th a t  the la rg e  p la te  i s  
com pletely o b l i te r a te d ,  (bottom r ig h t  e a rn e r  o f  p i . 5 > 
f i g . 2 . )
This i s  an example of a p a r t ly  r e c r y s t a l l i s e d  
c a lc i t e  c r y s t a l  in  which the twin lam ellae have
/ s t a r t e d
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s t a r t e d  growing and in te rp e n e tra te  (see , V o ll ,  i 9 6 0 , 
f i g .4 d ) .  The unstra ined  nature of the r e c r y s t a l l i s e d  
l a t t i c e ,  while the host c ry s ta l  has bent twin lam ellae , 
in d ic a te s  a period  of deformation, followed by a 
m inera log ica l re -o rd ering  and a f t e r  t h i s  re -o rd e r in g  
no pronounced deformation to  produce fu r th e r  s t r a in in g .  
The a s so c ia t io n  of sheared c a lc i te  c r y s t a l s ,  having 
bent tw in lam allae ,w ith  shear planes in  the  rock which 
show a r e la t io n  to  fo ld s ,  suggests th a t  t h i s  deforma­
t io n  may have occurred during fo ld in g . The deformation 
which fo lded  and sheared the  lim estones upset the 
o rdering  of m ineral g ra ins and the re s u l t in g  re s id u a l  
s t r a i n  energy c o n s t i tu te d  the p o te n t ia l  fo r  r e c r y s t a l ­
l i s a t i o n .  A fte r  the deformation new ordered l a t t i c e s  
grew u n t i l  they had consumed p a r t  o r a l l  o f  the 
s t r a in e d  hos t.  These areas o f r e c r y s t a l l i s a t i o n  are  
seen to  have very i r r e g u la r  shapes and g en e ra lly  to  have 
curved boundaries. B e c ry s ta l l i s a t io n  i s  r e la te d  to  
s t r a i n  and presumably the  host p la te  was not uniformly 
s t ra in e d  and the re fo re  growth v e lo c i t i e s  d i f f e re d  in  
d i f f e r e n t  d i re c t io n s .
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When r e c r y s t a l l i s a t i o n  i s  complete and the  
r e c r y s t a l l i s e d  g ra ins  are in  co n tac t,  boundary 
m igra tion  due to  i n t e r f a c i a l  tensions on g ra in  
boundaries may begin. This process i s  qu ite  d i s ­
t i n c t  from g ra in  enlargement during r e e r y s t a l l i s a t i o n  
and i s  known as g ra in  growth. The mutual in te r fe re n c e  
o f  g ra in  boundaries during g ra in  growth produces a 
pronounced ordering  with re sp ec t to  g ra in  s ize  and 
in te rg ra in  boundary ang les. As no such o rdering  is  
seen , th e re  i s  no evidence fo r  g ra in  growth.
(c) R e e ry s ta l l i s a t io n  of c a lc i t e  to  a f in e  grained 
mosaic (5 -3 0 / i ) .
O rig in a l sedimentary fe a tu re s  such as p e l l e t s ,  
c r in o id  o s s ic le s ,  s h e l l  fragments and bryozoan s t ip e s  
are  f re q u en tly  p a r t i a l l y  o b l i te r a te d  by f in e  g ranu la r 
c a lc i t e  which has replaced the p re -e x is t in g  s t ru c tu re  
( p i . 5, f i g . 4 . ) .  A d is t in c t io n  i s  made from the 
previous example of r e e r y s t a l l i s a t i o n  because of the 
f in e  grained nature of the r e s u l t in g  te x tu re  ( 5 - 3 0  ju l) .  
This process of r e e r y s t a l l i s a t i o n  can transform  a 
c a lc a re n i te  in to  a rock w ith  c a lc i t e  s i l t - s i z e d  g ra ins  
and i t  i s  important to  recognize th a t  t h i s  i s  a product
/o f
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of a l t e r a t i o n  and not a primary sediment.
Fine granular c a lc i t e  i s  commonly found in  
sheared lim estones with the small g ra ins  banded in 
the  plane o f shearing ( p i . ? ,  f i g . 6 . )  and i s  a lso  
seen invading the  f ra c tu re s  of sheared c a lc i t e  c r y s ta ls  
( p i . ? , f i g . ? . ) .  These shear planes w ith in  la rg e  s in g le  
c r y s ta l s  are not p a r a l l e l  to  the main p lanes of shea r­
ing . P la te  5, f i g . 3? i l l u s t r a t e s  la rg e  c a lc i t e  c r y s ta ls  
w ith  bent twin lam ellae being replaced by f in e  g ranu lar 
c a l c i t e  which shows a s e n s i t iv e ly  s e le c t iv e  r e la t io n  to  
tw in p lanes .
These observations are  in te rp re te d  in  the fo llow ­
ing way. The p lanar tex tu re  o f the f in e  granular 
c a l c i t e  ex ac tly  aligned  w ith  shear planes in  the lim e­
stone suggests i t s  development was c o n tro l led  by the  
shearing . In |5aTt, however, the replacement took place 
a f t e r  some shearing had occurred because the  f in e  
g ranu la r  c a lc i t e  i s  rep lac ing  la rg e  deformed c a lc i t e  
p la te s  along shear f r a c tu re s  ( p i . ? ,  f i g . ? . )  and a lso  
s e le c t iv e ly  along twin p lanes ( p i . ? ,  f i g . 3 . ) .  The 
shear f r a c tu r e s  and twin p lanes must have been p resen t
/b e fo re
before the  formation of f in e  granular c a lc i t e .  A 
s im ila r  tex tu re  was i l l u s t r a t e d  by Voll ( i 9 6 0 , f i g . 4 
a , b , c . ).
There i s  evidence th a t  t h i s  f in e  grained  mosaic 
i s  a t  l e a s t  in  p a r t  younger than the formation of 
dolomite rhombohedra and th i s  i s  d e a lt  w ith  in  the  
se c t io n  on dolomite, page 7 2  .
2. Diagenesis of S i l i c a
M ic ro c ry s ta l l in e ,  chalcedonic and megaquartz 
are  the th ree  types of s i l ic e o u s  m a te r ia l  th a t  occur 
commonly in  lim estones. Chert nodules, or bands, are 
la rg e ly  composed of m ic ro c ry s ta ll in e  quartz  w ith  
s c a t te r e d  patches o f chalcedonic quartz  as the o the r  
s i l ic e o u s  component. Megaquartz i s  not gene ra lly  
found w ith in  chert nodules but has a widespread d i s ­
t r i b u t io n  in  the limestones as i s o la te d  c r y s ta ls  or 
groups o f  c r y s ta ls .
M ic ro c ry s ta l lin e  quartz  occurs as dense masses 
of in te r lo c k in g  c ry s ta ls  the  m ajo rity  of which have a 
g ra in  s iz e  le s s  than 1 ? j x .  These g ra in s  have undulose 
e x t in c t io n  and c o n s t i tu te  a dark ground mass w ith
/c ro ssed
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crossed n ico ls  ( p l . 6 , f i g . 2 , and p i . 7 , f i g . 2 . ) .  
M ic ro c ry s ta l l in e  quartz has been described  by K elle r  
(1941). Folk and Weaver (1952), using p e trog rap h ic , 
e le c tro n  microscope, X-ray and d i f f e r e n t i a l  therm al 
a n a ly s is  techn iques, have examined chalcedonic quartz .
Chalcedonic quartz seen with n ico ls  crossed i s  
f ib ro u s  and in  some cases grades in to  m ic ro c ry s ta l l in e  
q u ar tz .  The f ib re  axis of the chalcedony i s  the 
a -  ax is  ( p l . 6 , f i g . 2 . ) .
Megaquartz i s  seen as coarse-g ra ined , f re q u en tly  
euhedral c r y s ta ls  ( p l . 6 , f i g . 4 . ) .  I t  i s  not f ib ro u s  
and i t s  la rg e  s ize  and euhedral form d is t in g u is h  i t  
from m ic ro c ry s ta ll in e  quartz .
(a) C a lc i te  replaced by s i l i c a .
That s i l i c a  rep laces  c a lc i t e  i s  demonstrated by 
the  e n t i r e  and p a r t i a l  s i l i c i f i c a t i o n  of s t ru c tu re s  
known o r ig in a l ly  to have been o f carbonate , such as 
c r in o id  o s s ic le s  and brachiopod s h e l l  fragments ( p l . 6 , 
f i g . 3 . ) .  In the chert masses s tu d ied , most i f  not a l l  
the  s i l i c a  i s  c le a r ly  a replacement and th e re fo re  
secondary. These replacements appear to  have been
/volume
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volume fo r  volume with s i l i c a  being deposited  while 
c a l c i t e  was removed. Within chert masses th e re  are  
g en e ra lly  recognizable p a r t i a l l y  d igested  fragments 
of primary organic carbonate s t ru c tu re s .
(b) Euhedral quartz c ry s ta ls  replaced by c a l c i t e .
Although s i l i c a  has commonly replaced c a l c i t e ,  
th e re  i s  a lso  evidence th a t  c a lc i te  has rep laced  
s i l i c a .  P la te  6 , f i g . 4 , i l l u s t r a t e s  c a lc i t e  re p la c ­
ing and occurring  as pseudomorphs a f t e r  euhedral quartz . 
This euhedral quartz i s  seen around the margins of 
carbonate sp h e ru l i te s  (see page 2 ? ) and may be a primary 
d ep o s it  on a <racity w all;  some of the c a lc i t e  assoc­
ia te d  w ith  i t  may be the f i n a l  i n f i l l i n g  of cav ity  
space, but the important po in t i s  th a t  c a lc i t e  can in  
p laces  be seen occurring as pseudomorphs a f t e r  quartz .
In t h i s  case i t  is  necessary to  r e a l i s e  the p o s s i b i l i t i e s  
which could lead  to a m is in te rp re ta t io n  of a tex tu re  
of t h i s  ty p e :-
( i )  C a lc i te  i n f i l l i n g  spaces a f t e r  an i n i t i a l  drusy 
growth o f  quartz  c ry s ta ls  - the c a lc i te  might then be 
fo rced  to  occupy a space a lready  defined by quartz
/ c r y s t a l
c r y s t a l  boundaries.
( i i )  C a lc i te  c r y s ta ls ,  which by the chance of se c tio n ,  
may merely be overlying a po rtion  or the whole o f  a 
q uartz  c r y s ta l  and not a c tu a l ly  rep lac ing  i t .
( i i i )  That quartz  is  rep lac ing  c a lc i te  and the c a lc i t e  
seen w ith in  quartz c ry s ta ls  i s  re s id u a l  m a te r ia l  not 
rep laced .
None of these po in ts  would explain  c a lc i te  
occupying the  hexagonal quartz forms of the p resen t 
example. The euhedral quartz c ry s ta ls  seen have 
commonly undergone some replacement by c a lc i t e .
(c) M ic ro c ry s ta l lin e  quartz replaced by c a l c i t e .
In t h i s  case two generations of c a lc i t e  are d i s ­
t in g u ish ed  w ith an in terven ing  generation  of micro­
c r y s t a l l i n e  quartz .
P la te  6 , f i g . 5? i l l u s t r a t e s  a deformed c a lc i t e  
c r y s ta l  (poss ib ly  c r in o id  o s s ic le )  w ith  bent twin 
lam a llae ,  having the c e n tr a l  reg ion occupied by micro- 
c r y s t a l l i n e  quartz . At the s t ra in e d  c a lc i t e  p la te  -  
m ic ro c ry s ta l l in e  quartz ju n c tio n , which i s  i r r e g u la r ,  
th e re  i s  a development of c a lc i t e  with no s ign  of 
s t r a in in g .
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The s t r a in e d  e a le i t e  p la te  has su ffe red  p a r t i a l  
replacement by m ic ro c ry s ta l l in e  quartz  and probably 
subsequent to  t h i s  th e re  has been a regrowth of 
c a lc i t e  a t  the expense of m ic ro c ry s ta l l in e  quartz .
An a l t e rn a t iv e  in te rp re ta t io n  i s  as fo llow s.
There ex is ted  in the c a lc i t e  p la te  a secondary cav ity  
around the  walls of which c a lc i t e  c r y s t a l l i s e d ,  p a r t ly  
f i l l i n g  the cav ity  space. Presumably due to  some 
change in  the  condition  o f the so lu t io n s  f i l l i n g  the  
c a v i ty ,  m ic ro c ry s ta ll in e  quartz  then c r y s t a l l i s e d  out 
and f i l l e d  the remaining cav ity  space. This exp lana tion  
seems u n lik e ly  because of the s c a t te r e d  nature  of the  
u ns tra ined  c a lc i t e s  through the m ic ro c ry s ta l l in e  quartz  
( p l . 6 , f i g .  6 . )  which would suggest p r e c ip i t a t io n  o f 
c a lc i t e  and quartz  to g e th e r .
Apparent regrowth of c a lc i t e  as a replacement of 
m ic ro c ry s ta l l in e  quartz  i s  a lso  a fe a tu re  commonly 
seen w ith in  chert masses (pl.7> f i g . l . ) .  A s t ra in e d  
twinned c a lc i t e  p la t e ,  p a r t i a l l y  rep laced  by micro- 
c r y s t a l l i n e  quartz  i s  seen to  have an untwinned, 
undeformed rim. I t  i s  probable th a t  the  s t ra in e d
/ c a l c i t e
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c a lc i t e  p la te  was a remnant of undigested carbonate 
m atter  w ith in  the chert mass, which a t  a l a t e r  stage 
regrew a t  the expense of m ic ro c ry s ta l l in e  quartz .
As t h i s  regrowth has no signs of the s t r a in in g  
m anifested in  the host p l a t e ,  i t  i s  a lso  suggested 
th a t  i t  formed a f t e r  the deformation causing th i s  
s t r a in in g .
The evidence provided by c a lc i t e  veins w ith in  
ch e r t  masses may a lso  i l l u s t r a t e  the p o s s i b i l i t y  of 
c a lc i t e  regrowth a t  the expense of s i l i c a .  P la te  7, 
f i g . 2 , i l l u s t r a t e s  a c a lc i t e  vein  passing  through a 
m atrix  of m ic ro c ry s ta l l in e  quartz . The development 
of rhomboid c r y s ta l  faces  of c a lc i t e  a t  the outward 
margin o f the  ve in , and the fa c t  th a t  some twin 
lam ellae do not p e r s i s t  in to  these ex tens ion s , 
suggests t h e i r  secondary n a tu re . As the  veins are 
i n f i l l e d  f ra c tu re  spaces (organic s t ru c tu re s  can be 
seen d isp laced  on e i th e r  s id e  of some of the  v e in s ) ,  
i t  i s  not l i k e ly  the o r ig in a l  vein  margin had the 
p re sen t form.
I t  may be sa id  in  conclusion , th a t  although
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quartz  rep laces  c a lc i t e ,  c a lc i te  a lso  commonly 
rep laces  both megaquartz and m ic ro c ry s ta l l in e  quartz .
(d) D is t r ib u t io n  o f c h e r t .
Chert r ib s  do not occur in  the autochthonous 
bryozoah£?ich re e f  rock, although o ccas io na lly  small 
s i l i c a  pa tches , ty p ic a l ly  euhedral c r y s ta ls  of a u th i -  
genic qu ar tz ,  may be seen in  th in  sec tio n s  of t h i s  
rock. There are  c a lc i t e  s i l t s  and b io c la s t i c  lim e­
stones in terbedded w ith the re e f  growth which in 
p laces  con ta in  chert masses. The zone of w e ll-  
bedded lim estones immediately underlying the re e f  
has prominent a sso c ia ted  c h e r ts ,  which fo llow  the 
bedding.
In the massive or thick-bedded c r in o id a l  lim e­
stones o f  the C astle  View Limestone Group ch e rt  
commonly occurs in  la rg e  i r r e g u la r  detached nodular 
masses, in  c o n tra s t  to the more continuous r ib s  of 
the  b e t t e r  bedded lim estones.
Within the Lower Limestone S hales , in  a d d it io n  
to  ch e rt  r i b s ,  th e re  i s  pronounced s i l i c i f i c a t i o n
/o f
64
of f o s s i l s .  The brachiopods and co ra ls  are  almost 
w ithout exception s i l i c i f i e d ,  even when they are  not 
a s so c ia te d  w ith a chert mass, S i l i c i f i c a t i o n  of 
f o s s i l s  i s  seen in  the overly ing  lim estones, but 
never as c o n s is te n t ly  as in  the Lower Limestone Shales.
The d i s t r ib u t io n  of chert shows a genera l, i f  not 
p re c is e ,  r e la t io n  to  the c o n tra s tin g  rock ty pes . The 
most s t r ik in g  aspect of che rt d i s t r ib u t io n  i s  i t s  
absence from bryozoal r e e f ,  while i t  may be p resen t 
in  the  interbedded d e t r i t a l  lim estones.
(e) R ela tion  of deformed chert r ib s  to  s t r u c tu r e .
Some chert r ib s  have f in g e r - l ik e  e longations in  
the  plane of developed cleavage ( p i . 8 , f i g s .  3 and 4 ) .  
This cleavage has a constan t r e la t io n  to  bedding. In 
the i l l u s t r a t e d  beds dipping a t  7 0 ° ,  the  shear planes 
are  developed a t  35° to  bedding. Thin se c tio n  and 
varnished su rfaces  of m a te r ia l  i l l u s t r a t e d  in  the 
above p la te  show pronounced shearing  in  the lim estone 
as w ell as e longation  of the c h e r t .  The p lanes o f 
these  two te x tu re s  coincide ex ac tly  and are  presumably 
the  products of the same deformation.
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M inera log ica lly  t h i s  chert is  of micro­
c r y s ta l l in e  and chalcedonic quartz . That i t  i s  
p re sen t as a replacement o f carbonate i s  c le a r  
because of the s i l i c i f i e d  sedimentary p a r t i c l e s  
such as c r in o id  o s s ic le s ,  as w ell as the undigested 
remnants of carbonate m atter. The quartz  appears 
to  have flowed and been s tre tc h e d . I t  has not 
deformed as a b r i t t l e  substance where displacem ents 
by m icro fau lting  might be expected, but appears to  
have flowed p l a s t i c a l l y .  Sheared organic fragments 
are  seen extending from areas of limestone in to  c h e r t .
Whether the chert was p resen t as s i l ic e o u s  
m a te r ia l  concentrated in to  r ib s  before deform ation, 
o r whether the deforming processes caused the con­
c e n tr a t io n  of p rev iously  dissem inated s i l i c a  i s  not 
known. The p o s s i b i l i t y ,  however, th a t  the che rt 
developed a f t e r  deformation, rep lac ing  e x is t in g  deform­
a t io n  te x tu re s  in  the lim estone i s  not accepted , 
because p a r ts  of the ch e rt  co n s is t in g  of chalcedonic 
quartz  are  deformed (they are  s tre tc h e d  in  the  d i re c t io n  




would have to  be very s e n s i t iv e ly  s e le c t iv e  to  show 
auch f in e ly  preserved minor s t ru c tu re s  as a re p la c e ­
ment .
( f )  C a lc i te  veins in  c h e r t .
Chert masses are  freq u en tly  cu t by numerous c a lc i t e  
veins which do not p e r s i s t  in to  the surrounding lim e­
s tone . The d is t r ib u t io n  of the veins shows a r e la t io n  
to  the  ch e rt  masses.
( i )  C a lc i te  veins are very abundant in  the che rt  com­
pared w ith the surrounding carbonate.
( i i )  A th ic k  vein in  chert f req u en tly  th in s  and becomes 
d iv ided  in to  sev e ra l  sm aller veins near the  chert 
carbonate co n tac t,  and most of these sm aller veins do 
not p e r s i s t  in to  the carbonate.
( i i i )  The vein  c a lc i te s  appear to  have a p re fe r re d  
o r ie n ta t io n  and are c o n s is te n t ly  seen w ith  twin p lanes 
developed s l i g h t l y  ob lique ly  across the f r a c tu re  
p lanes (p l* 7 > fig* 2 . ) .
( iv )  The c a lc i t e  veins cut each o th e r ,  in d ic a t in g  th a t  
they  were not a l l  formed to g e th e r .
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As the abundance and form of c a lc i t e  veins 
shows a r e la t i o n  to  chert masses t h i s  i s  taken as 
evidence th a t  the ch e rts  were in  ex is tence  before 
vein  form ation. The fa c t  th a t  the veins are cu t t in g  
s i l i c i f i e d  organic s t ru c tu re s  in  the che rt i s  not 
p roo f, because i t  could be argued th a t  the veins were 
p resen t before s i l i c i f i c a t i o n  and th a t  the s e le c t iv e ­
ness of s i l i c a  replacement has l e f t  them unreplaced, 
while i t  has replaced the o ther  carbonate m a te r ia l .
Displacements of s i l i c i f i e d  sedimentary s t ru c tu re s  
on e i th e r  s ide  of the c a lc i t e  veins are seen, but not 
commonly. I t  i s  suggested th a t  the c a lc i t e  veins in 
ch e r t  are  not replacem ents, but the i n f i l l i n g  of 
f r a c tu re s  and th a t  t h e i r  abundance in  the  c h e r t ,  as 
compared with the surrounding carbonate , in d ic a te s  a 
r e l a t i v e  shrinkage or c o n tra c t io n  e f f e c t  in  the ch e rt  
a t  the time of vein  form ation. This conclusion seems 
ev ident and i t  may be th a t  t h i s  co n tra c tio n  in  volume 
w ith in  the s i l i c a  occurred during the change from ge l 
to  m ic ro c ry s ta l l in e  quartz .
(g) Source of s i l ic e o u s  m a te r ia l ,  i t s  p r e c ip i t a t io n  
and co n cen tra t io n .




were, and how the s i l i c a  became concentrated  in to  
ch e r t  r ib s  i s  not known. Extrusive vulcanism and 
s i l i c a  tran sp o r ted  by r iv e r s  to  the sea are  the  two 
main sources of s i l ic e o u s  m a te r ia l  in  marine s e d i­
ments. Of th e se ,  d i re c t  p r e c ip i ta t io n  in  a sso c ia ­
t io n  w ith  extensive ex tru s iv e  vulcanism i s  u n l ik e ly ,  
as the only volcanic  m a te r ia l  in  the a rea  i s  basic  
t u f f  a t  one horizon w ith in  the Beef Limestone Group, 
in  an a rea  immediately south of Caher, which i s  prob­
ab ly  an o ff-sh o o t of the much th ic k e r  Limerick group 
o f  vo lcan ics  to  the north . In the Limerick area  
th e re  a re  b a s a l t ic  tu f f s  and lavas interbedded with 
the lim estones and i t  i s  poss ib le  th a t  these  volcanoes 
provided s i l i c a  made av a ilab le  in  so lu t io n  over a 
wide a re a ,  but t h i s  could only be a very b r i e f  and 
temporary source. Of the second source, th a t  i s  s i l i c a  
t ra n sp o r te d  by r iv e r s  to  the sea , what can be sa id  i s  
t h a t  d e t r i t a l  quartz i s  la rg e ly  absent from the lim e­
stones above the Lower Limestone sh a le ,  though to  what 
ex ten t  s i l i c a  may have been tran sp o r te d  in  so lu t io n  o r 
suspension i s  not known.
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As much, i f  not a l l ,  the s i l i c a  in  che rt  masses 
i s  seen to  be p resen t as a replacement, t h i s  im plies 
two phases of concen tra tion . F i r s t l y ,  the  d if fu se  
s i l i c a  o f  sea water must be concentrated by b io ­
chemical, or by chemical p re c ip i ta t io n  and incorpor­
a ted  in  the newly-deposited sediment. Secondly, 
ano ther concen tra tion  of the s i l i c a  in to  che rt masses 
i s  necessary .
No s i l ic e o u s  organisms have been found in  the 
lim estones although i t  i s  poss ib le  th a t  they were 
p re sen t and th a t  th e i r  remains have been o b l i te r a te d  
by r e c r y s t a l l i s a t i o n  and replacem ents. Of the 
"second concen tra tion" , th a t  i s  the concen tra tion  o f 
d issem inated  s i l i c a  in  the limestone in to  che rt  masses, 
no conclusions have been reached. C e r ta in ly  th e re  
must have been some agency or agencies causing the 
p r e c ip i t a t io n  of s i l i c a  and the so lu t io n  of c a lc i t e  o r  
v ic e -v e rs a ,  but t h i s  agency i s  unknown. In recen t 
experim ental work pH. co nd itions , and the  fa c to rs  
a f fe c t in g  pH. cond itions , have received  the  most 
a t t e n t io n .
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3* Diagenesis of Dolomite
C erta in  s ta in s  are u sefu l in  confirming the 
presence of c a lc i t e  and dolomite and in  making t h e i r  
d i s t r i b u t io n  re a d i ly  apparent in  th in  s e c tio n s .  The 
s t a i n  found to  be most e f fe c t iv e ,  A liz a r in  red  S in  
ac id  s o lu t io n ,  s e le c t iv e ly  s ta in s  c a lc i t e  but not 
dolom ite. This s ta in  in  an a lk a l in e  so lu t io n  s e l e c t ­
iv e ly  s ta in s  dolomite but not c a lc i t e .  Some dolomite 
s ta in e d  w ith A liza r in  red S in  ac id  so lu t io n  shows 
a zonation  o f s ta ined  and unstained la y e rs  in d ica tin g  
c a l c i t i c  and dolom itic po rtions  in  a s in g le  c r y s ta l .
Dolomite is  found in various rock types through­
out the succession , but has a maximum development 
in  the  Reef Limestone Group, where i t s  presence is  
commonly obvious in  hand specimen. Reef lim estones 
m arginal to the  syncline form two b e l t s  which are 
s tro n g ly  dolom itised  while those in  the c e n tr a l  a rea  
o f the  syncline are not as c o n s is te n t ly  do lom itised .
The following evidence i s  c o l le c te d  from f o r ty  
th in  sec tio n s  containing dolomite.
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(a) Dolomite i s  a secondary t e x tu re .
Euhedral dolomite rhombohedra occur abundantly 
as replacements of bryozoan s t ip e s ,  ostracod  s h e l l s ,  
c r in o id  fragments and of o ther p a r t i c le s  which are  
known to  have a primary sedimentary nature  ( p i . 7, 
fig*3-)*  These secondary dolomite c r y s ta ls  re p la c ­
ing p re -e x is t in g  carbonate fa b r ic s  provide an example 
of p e r fe c t  euhedral c ry s ta ls  occurring in  a re p la ce ­
ment cap ac ity . Even in  severe ly  dolom itised rocks 
th e re  i s  no no ticeab le  p o ro s ity . The dolomite re p la ce ­
ment appears to  be volume fo r  volume.
(b) Dolomite i s  deformed by e a r th  movements which 
produced, f o ld in g .
The evidence may be summarised as fo l lo w s :-
( i )  Dolomite rhombohedra are  cracked and show g lide  
p lanes but are  not twinned ( p i . 7, f i g . 4 . ) .
( i i )  Where dolomite rhombohedra occur w ith in  twinned 
c a lc i t e  p la te s  these p la te s  have pronounced s t r a in  
shadows, sometimes seen elongated in  the d i r e c t io n  of 
tw inning, occurring about the dolomite rhombohedra 
( p l .7 ,  f i g . 5 . ) .
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( i i i )  Dolomite rhombohedra show undulose e x t in c t io n  
in d ic a t in g  s t ra in in g  o ther than could be produced by 
the  growth of the dolomite l a t t i c e  i t s e l f .
( iv )  The f in e  granular c a lc i te  (formed a t  l e a s t  in  
p a r t  in  a sso c ia t io n  with the fo ld ing  and shearing  - 
(see page 56 ) shows a d is t r ib u t io n  r e la t io n  to  the 
dolomite rhombohedra ind ica ting  the p r io r  presence of 
the  dolomite ( p i . 7, f i g . 6 . ) .
Evidence ( i ) ,  ( i i )  and ( i i i )  i l l u s t r a t e s  th a t  
the  dolomite i s  deformed. That th i s  deformation was 
caused during fo ld in g , and not a t  some l a t e r  d a te , 
i s  suggested by evidence ( iv ) .  Dolomite was p resen t 
as a replacement during the shearing which was assoc­
ia te d  w ith  fo ld in g . I f  the s t r a in  shadows about the 
dolomite rhombohedra in  the c a lc i te  p la te s  are  due to  
the  same deformation, then th i s  i s  added evidence th a t  
the  dolomite ex is ted  before deformation.
(c) C a lc i te  rep laces  dolom ite.
P o rtio n s  of dolomite rhombohedra are  seen to  be 
i r r e g u la r ly  obscured by f in e  granular c a lc i t e  (pl.7> 
f i g . 6 .)  and any one dolomite rhombohedron may co n s is t
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of se v e ra l  po rtions  separated by f ine  g ranu lar c a l c i t e .
This f in e -g ra in ed  c a lc i te  i s  rep lac ing  dolomite.
The converse argument th a t  the dolomite i s  growing a t  
the expense o f ,  and rep lac ing , the f ine  granu lar 
c a l c i t e  i s  not acceptable because the f in e  granu lar 
c a l c i t e  i s  younger than the dolomite (evidence b , ( iv )  
above).
(d) D o lom itisa tion  i s  probably p r e - c h e r t i f i c a t io n .
Dolomite rhombohedra s i tu a te d  in  the  micro­
c r y s t a l l i n e  quartz  of chert r ib s  f req u en tly  have 
corroded margins. This evidence does not prove th a t  
dolomite i s  o lder  than c h e r t ,  but in  rocks which are 
both dolom itised  and s i l i c i f i e d  the s ize  and d i s t r i ­
bu tion  of dolomite rhombohedra appears to  be the same 
w ith in  the  che rt masses as i t  i s  in  the u n s i l i c i f i e d  
reg ions  of carbonate. This would be improbable i f  
the  d o lo m itisa t io n  was younger than the c h e r t i f i c a t i o n ,  
because i t  would mean th a t  dolomite was rep lac ing  
c a l c i t e  w ith the same f a c i l i t y  as quartz  to  give a 
product which was in d is t in g u ish a b le .  Some dolom ite, 
th en , appears to  be o lder  than c h e r t .
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(e) D is t r ib u t io n  of dolom ite.
( i )  Thin sec tio n s  revea l th a t  dolomite rep laces  the 
m atrix  o f  a rock and le s s  commonly a f f e c ts  la rg e  
c a lc i t e  p l a t e s ,  p a r t i c u la r ly  c r in o id  o s s ic le s  (p i*8, 
f i g . 2 . ) .
( i i )  Bryozoan s t ru c tu re s ,  providing a framework fo r  
the  development of c le a r  f ib rous  c a l c i t e ,  are in v a r i ­
ab ly  invaded by dolomite rhombohedra while the assoc­
ia te d  c le a r  f ib rous  growth of c a lc i t e  i s  not a f fe c te d  
( p i . 7, f i g . 3 . ) .
( i i i )  The l i th o lo g ic a l  d i s t r ib u t io n  of dolomite r e fe r r e d  
to  on page 7o .
The d i s t r ib u t io n  of dolomite i s  not random e i th e r  
on a microscopic or form ational s c a le ;  th e re  i s  a 
s e le c t iv e  element. The question  a r i s e s :  Is  the 
's e le c t iv e  elem ent1 the r e s u l t  of c e r ta in  p o rtions  of 
lim estone having had an increased  magnesium content 
which they  ca rr ied  since d ep o s it io n , or a sh o rt  time 
a f t e r  dep o s it io n  (before 1i t h i f i c a t i o n )  and th a t  
dolomite has l a t e r  formed a t  these  s i t e s ,  o r i s  i t
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t h a t  magnesium m ateria l was introduced in  some form 
a f t e r  l i t h i f i c a t i o n ,  being se le c tiv e  in  i t s  re p la c e ­
ment?
Had th e re  been the necessary ex tensive i n t r o ­
duction  of magnesium in some form post l i t h i -
f i c a t i o n ,  why in  general should whole form ations l ik e  
the  C astle  View Limestone have^fel^Sped d o lo m itisa t io n , 
while the  Reef has su ffe red  so much replacement by 
dolomite?
Evidence e ( i i )  above, s ta t in g  th a t  dolomite i s  
c o n s is te n t ly  found a t  the s i t e s  of bryozoan s t ip e s ,  
but never in  the surrounding -druiy r̂ rowth mosaics, 
make i t  tempting to  c a l l  upon an o r ig in a l  magnesium 
conten t in  the bryozoa (magnesium carbonate percentage 
in  bryozoa, .2  -  11.1; P e t t i jo h n  1956, p .385, from 
Clarke and Wheeler 1922) which ev en tua lly  found express­
ion in  the formation of dolomite rhombohedra. T h is , 
however, i s  not a high magnesium carbonate percentage 
compared w ith o ther organisms -  c r in o id s  have from 
7 .9  -  13.7 per cen t, but the bulk of the c r in o id a l  
lim estones have no asso c ia ted  dolomite.
/Dolomite
Dolomite forming a t  the s i te s  of bryozoal s t ip e s ,  
but not in  the associa ted  fib rous  c a lc i t e ,  could 
simply be a m anifesta tion  o f evidence e . ( i )  above.
That i s  dolomite tends not to  invade la rg e  c a lc i t e  
c r y s ta l s  u n t i l  the f in e r  grained m atrix  has been 
sev e re ly  rep laced .
( f )  C onclusions.
Before making g e n e ra lisa t io n s  i t  i s  necessary  
to  r e a l i s e  the  p o s s ib i l i t y  th a t  not a l l  the dolomite 
was formed in  the same way or a t  the same tim e. The 
c o l le c t iv e  evidence from fo r ty  th in  sec tio n s  suggests 
th a t  much of the dolomite has a s im ila r  form and bears 
a c o n s is te n t  r e la t io n  to  the o ther te x tu re s  seen in  
th in  sec tio n .
( i )  Dolomite i s  a secondary replacement of p re -e x is t in g  
carbonate te x tu re s .
( i i )  The dolomite rhombohedra were deformed during the 
e a r th  movements which produced shearing and fo ld ing  
and are  th e re fo re  o lder than some of these  movements.
( i i i )  The f in e ly  g ranular c a lc i te  tex tu re  a t  l e a s t  in
/p a r t
77
p a r t  younger than the dolomite rhombohedra, i s  seen 
rep lac in g  the  dolomite.
( iv )  Some d o lo m itisa tio n  appears to be p r e - c h e r t i f i c a t io n .
(v) Whether the dolomite rhombohedra are  merely a 
r e c r y s t a l l i s a t i o n  of p re -e x is t in g  dolom ite, o r the 
r e c r y s t a l l i s a t i o n  of p re -e x is t in g  magnesian m a te r ia l  
to  form dolom ite, or whether they are caused by a 
s e le c t iv e  p o s t - l i t h i f i c a t i o n  in tro d u c tio n  of magnesium 
in  some form, i s  not known. The l i th o lo g ic a l  r e s t r i c ­
t io n  of dolomite may favour the theory  th a t  i t  i s  a 
r e d i s t r ib u t io n  or secondary segregation  of e x is t in g  
( p r e - l i t h i f i c a t i o n )  magnesian m a te r ia l ,  and not a p o s t-  
l i t h i f  i c a t io n  metasomatic in tro d u c tio n .
4. Diagenesis -  the following 
conclusions are  considered of sp e c ia l  importance
has ,
(a ) A re -o rd e r in g  o f  c a lc i t e  l a t t i c e s /■occura} r e s u l t ­
ing in  a t e x tu r a l  decrease of g ra in  size* § ra in  en la rg e ­
ment by g ra in  growth i s  not recognized in  the lim estones 
s tu d ied .
Seen to have
(b) Fine g ranu la r c a lc i t e  (10^ range) i s  observed
/replaced#
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replac&dg and o b l i t e r a t e d ^ :
( i )  co arser-g ra ined  c a lc i t e  c r y s t a l s ,
( i i )  dolomite rhombohedra.
has(c) SilicaHcommonly replaced c a lc i t e .  There i s  a lso  
evidence th a t  calcite*Treplaced both mega- and micro-
hvA V'Z. h& & nc r y s t a l l i n e  quartz  and th a t  th e re  a m  cycles of c a lc i t e  
and s i l i c a  replacement.
P la te  5
P la t e  5.




F ig . 5
F i g .6
X21, n ico ls  crossed . Section  o f C astle  View 
Limestone i l l u s t r a t i n g  rim cementation of 
c r in o id  o s s ic le s .
X38, n ic o ls  crossed. A la rg e  deformed c a lc i t e  
c r y s ta l ,  p a r t ly  r e c r y s t a l l i s e d ,  in  which the 
twin lam ellae have s ta r te d  growing and i n t e r ­
p e n e tra te .
X114, n ic o ls  crossed . Fine granu lar c a lc i t e  
o b l i t e r a t in g  twinned c a lc i t e  c r y s ta l s .  That 
t h i s  replacement took place a f t e r  the forma­
t io n  of twin planes i s  c le a r  because of the  
s e n s i t iv e ly  se le c t iv e  nature  of the re p la c e ­
ment r e la t iv e  to these p lanes -  fo r  example, 
in  area  marked A.
X60, n ic o ls  crossed . The ffhost of a bryozoan 
s t ip e  p a r t i a l l y ,  and in  p lace s , completely 
o b l i te r a te d  by r e c r y s t a l l i s a t i o n  to  f in e  
g ranu lar c a lc i t e .
X66, n ico ls  crossed . The c a lc i te  te x tu re s  
i l l u s t r a t e d  in  f i g . 6, are  seen here under a 
h igher m agn ifica tion . Banding o f f in e  granu­
l a r  c a lc i t e  occurs along the l in e  A -  B, which 
i s  the plane of shearing in  the lim estone and 
i s  oblique to  bedding. A c r in o id  o s s ic le  i s  
p a r t i a l l y  o b l i te r a te d  by f in e  g ranu lar c a lc i te  
rep lac ing  i t  s e le c t iv e ly  along shear planes 
which are oblique to those in  the lim estone as 
a whole (see , f i g . 6 . ) .
X21, n ico ls  crossed . Thin sec tion  of sheared 
limestone with pronounced cleavage i l l u s t r a t e d  
in  p la te  9 , f i g . 3 . Deformed f lu o rs p a r ,  appear­
ing black under crossed n ic o ls ,  has been involved 
in  the shearing . Fine g ranu la r c a lc i t e  i s  
bonded in  the  plane of shearing . In the bottom 
gtgfat corner of the i l l u s t r a t i o n  a c r in o id  
o s s ic le  i s  very much extended in  the plane of 
shearing in  the limestone and has i t s  own se t  
of shear planes oblique to  those in  the  lim e­
stone as a whole.
m  m
P la te  6
P la t e  6 .
Fig , 1 
F ig .2 
F i g .3
F ig .4, 
F ig . 5
F ig . 6 ,
X21, o rd inary  l i g h t .  R e c ry s ta l l i s a t io n  to 
f in e  g ranu la r c a lc i t e  has almost completely 
o b l i te r a te d  a la rge  c a lc i t e  p la te .
X60, n ic o ls  crossed. F ibrous chalcedonic 
quartz  occurring in  a ground mass of micro­
c r y s ta l l in e  quartz .
X21, o rd inary  l i g h t .  M ic ro c ry s ta llin e  quartz  
rep lac ing  the carbonate of a c r in o id  o s s ic le .
X60, n ico ls  crossed. I l l u s t r a t e s  c a lc i t e  
having rep laced , and occurring  as pseudomorphs 
a f t e r ,  euhedral quartz . In the a reas  o u tl in ed  
quartz forms, now occupied by c a l c i t e ,  can be 
seen. (At po in t A th e re  is  a basa l se c tio n  o f 
a hexagonal quartz  form now occupied by c a lc i t e )  
Elsewhere the quartz  c r y s ta l  boundaries are 
corroded by c a lc i t e .
*
X38, n ic o ls  crossed. A. -  s t ra in e d  c a lc i t e  c r y s ta l
B. -  m ic ro c ry s ta l l in e  quartz
C. - u nstra ined  c a lc i t e .
A deformed c a lc i t e  p la te ,  w ith  bent twin lam­
e l l a e ,  in which the c e n tr a l  reg ion  is  occupied 
by m ic ro c ry s ta l l in e  quartz . At the s t ra in e d  
c a lc i t e  p la te  -  m ic ro c ry s ta l l in e  quartz  
Junction , which i s  i r r e g u la r ,  the re  i s  c a lc i t e  
w ith  no sign of s t r a in in g .
X3 8 , n ic o ls  crossed . A, B and C as fo r  f i g . 5* 
Notice the in tim ate  a s so c ia t io n  of c a lc i t e  C 
with m ic ro c ry s ta l l in e  quartz  B.
m s
P la te  7 . :
9
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Fig . 1 
F ig . 2
F ig . 3
F ig .4 
F ig . 5 
F ig . 6  
F ig . 6
X3 8 , n ico ls  crossed. A, B and C as fo r  p la te  
6 , f i g . 5* A s t ra in e d  twinned c a lc i t e  p la te  
(A) w ith in  a che rt nodule has been p a r t i a l l y  
replaced  by m ic ro c ry s ta l l in e  quartz  (B), but 
i s  seen to  have an untwinned, undeformed rim 
(C) separa ting  i t  from m ic ro c ry s ta l l in e  quartz .
X3 8 , n ic o ls  crossed . This vein i s  an i n f i l l e d  
f r a c tu r e ,  but no tice  the rhomboid c r y s ta l  faces 
of c a lc i t e  a t  the outward margin of the vein  
(marked by arrows). The c a lc i te  twin lam ellae 
l i e  ob lique ly  across  the vein and many do not 
p e r s i s t  in to  the rhomboid c r y s ta l  ends -  a s ,  
fo r  example, a t  A.
X21, ord inary  l i g h t .  S ection  through bryo- 
zoan s t ip e  which i s  seen a t  cen tres  A, B and
C. An ostracod  s h e l l  i s  a lso  seen in  sec tio n . 
At the p o in ts  of sec tio n  through the bryozoan 
s t ip e  and ostracod  s h e l l  dolomite rhombohedra 
occur (marked by arrow s). The organic s t r u c ­
tu re s  are cemented by a coarse grained f ib ro u s  
mosaic of c a l c i t e .  P la te  3 ? f i g . l .  i l l u s t r a t e s  
t h i s  f ib ro u s  c a lc i t e  under crossed n ic o ls .
X114, n ico ls  crossed . Dolomite rhombohedra 
are deformed. Dolomite c r y s ta l  a t  A is  
cracked.
X114, n ico ls  crossed. There is  a s t r a in  
shadow in  the c a lc i te  p la te  about the dolomite 
rhombohedron A.
X6 l n l -eo ls  -crossed;— Dolomite  rhombohedra 
-have rep laced  -the- ma-t-r-Ax-of a - lim e-stone , but  
-aot- t h e c r in o id  p l a t es.
X114, n ic o ls  crossed. Fine g ranu la r c a lc i t e  
banded in  the d i r e c t io n  of shear p lanes and 
showing a r e la t io n  to the dolomite rhombohedra 
in d ic a t in g  the p r io r  oresence of the dolom ite.
. f t  •- .•'Vi-'-tf*
P l a t e  $
P l a t e  3
XI14. n ic o ls  cross-e<?(
F i g ,  1* F i n e  g r a n u l a r  c a l c i t e  o b s c u r i n g  p o r t i o n s  
o f  d o l o m i t e  rh om bohedra*
X 41 n 'tco is  crossed
F ig *  2 ,  D o l o m i t e  rh o m b o h e d ra  r e p l a c i n g  t h e  m a t r i x  
o f  a  l i m e s t o n e  w h i l e  a  l a r g e  c r i n o i d  
p l a t e  i s  l a r g e l y  u n a f f e c t e d .
F I g s . 3 & 4 .  I l l u s t r a t e  f i n g e r - l i k e  e l o n g a t i o n s  o f  
c h e r t  e x t e n d e d  i n  t h e  d i r e c t i o n  o f  
s h e a r  p l a n e s  i n  a l i m e s t o n e  b e d .
L o c a l i t y  -  4 5 0  y a r d s  on  b e a r i n g  h . 2 1 2 0 
f r o m  D u n e sk e  ( s o u t h  o f  C a h e r ) ,
F igs .  5 &6. I l l u s t r a t e  t h e  d e f l e c t i o n  o f  a p p r o x i ­
m a t e l y  n o r t h - s o u t h  !!a  -  c fl j o i n t s  on 
p a s s i n g  t h r o u g h  a  c h e r t  r i b .  E x p o s u r e  
on s o u t h  b a n k  o f  S h a n b a l l y  r i v e r  
1800  y a r d s  on a b e a r i n g  h*106°  f ro m  
B .C .  Church., B u r n c o u r t .
£:£\s>.*v_,
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V I .  STRUCTURE
The approximately eas t-w est s t r ik in g  Ardfinnan- 
Mitchelstown synelinorium  i s  bounded to  the  north  
and south by complementary a n t ic l in e s  which expose 
Old Red Sandstone. The Dinantian lim estones o f the 
syncline form a prominent v a l le y ,  which i s  l im ited  
to  the north  and south by approximately east-w est 
trend ing  mountains of Old Red Sandstone, the  Galtee 
mountains to  the north  and the Knockmealdowns to  the 
south. The low ground of the v a l le y ,  marked by the 
occurrence of l im estones, i s  approxim ately e igh t 
m iles wide a t  the r iv e r  S u ir  in  the e a s t ,  and narrows 
to  th re e -a n d -a -h a lf  m iles a t  Mitchelstown in  the west. 
Outcrop d i s t r i b u t io n  in d ic a te s  th a t  the  major p a r t  
of the synjlinorium p itc h e s  to the west, but th e re  i s  
a l im ite d  a rea  south of Caher where the  p i tc h  appar­
e n t ly  i s  eastwards towards Upper Shales exposed no rth  
of Clonmel.
On a reg io n a l  sca le  t h i s  composite sync line , which 
i s  one o f many en echelon fo ld s ,  was produced by com­
p re ss io n  o f  Armorican age. The fo ld in g  involved
/W estphalian
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W estphalian rocks of the  t e i n s t e r  c o a l f ie ld .  In 
p a t te rn  and in te n s i ty  i t  compares w ith the  fo ld s ,  
p ro jec ted  along the s t r i k e ,  of south Pembrokeshire 
and south Wales, which are  demonstrably of p re -  
T r ia s s ic  age.
1. Folding
The southern boundary of the D inantian outcrop 
s t r ik e s  ea s t-w e s t ,  while the  s t r ik e  of the northern  
boundary swings from N.240° a t  Caher in  the  e a s t  to  
N.260° a t  Mitchelstown in  the west. This means th a t  
th e re  i s  a p rogressive  narrowing of the lim estone 
outcrop to  the  w est, which i s  a lso  the d i re c t io n  of 
p i tc h  of the synclinorium  (except fo r  the  l im ited  
a rea  south of Caher). The con tra ry  form of the 
lim estone outcrop in  r e la t i o n  to the d i r e c t io n  of 
p i tc h  of the synclinorium can be explained by a change 
of fo ld  p a t te rn ,  and a lso  by s l i g h t l y  oblique s t r ik e  
fa u l t in g  in  the western p a r t  of the synclinorium . 
S tr ik e  fa u l t in g  a t  the  sandstone-lim estone junc tion  
has c le a r ly  taken p lace , fo r  example so u th -ea s t  o f 
Clogheen, and i s  recorded below (p.^l ) under f a u l t in g ,
/b u t
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but a change of fo ld  p a t te rn  i s  the more l ik e ly  
exp lana tion  of t h i s  narrowing, fo r  the follow ing 
reasons.
F i r s t l y ,  towards Mitchelstown in  the  west the 
number of fo ld  axes w ith in  the synclinorium  decreases 
while the  average dip o f  t h e i r  limbs in c re a se s .  The 
t i g h t e r  fo ld in g  a t  the Mitchelstown end of the syn­
c l in e  can be apprec ia ted  by comparing the two sec tio n  
drawings accompanying the  g eo log ica l map a t  the end 
of the th e s i s .
Secondly, the f a c t  th a t  the minor fo ld  axes 
w ith in  the  synclinorium  fo llow  the  major swing of 
s t r ik e  suggests a change in  the form of the  fo ld  
p a t te rn  i s  the reason fo r  narrowing r a th e r  than  a 
t ru n c a tio n  by s l i g h t ly  oblique s t r ik e  f a u l t in g .  The 
swing of s t r ik e  in  the northern  h a l f  of the Ardfinnan- 
Mitchelstown synclinorium  could be p a r t ly  due to  the 
in fluence  o f p re -e x is t in g  Caledonoid s t r u c tu r e s ,  such 
as have a f fe c te d  the tren d  of fo ld ing  eastwards in  
the B alingary and Castlecomer a rea s .  The s t r ik e  o f
/rocks
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rocks in  the Knockmealdown mountains i s  N.2 7 0 0  while 
in  the Galtees i t  i s  N.260° (see f i g . l ) ,  and Caledonoid 
s t ru c tu re s  may have influenced  the s l i g h t  tendency 
towards a northeast-sou thw est tren d  seen in  the Galtees 
compared w ith the Knockmealdowns.
For s ix  miles south from Caher along the banks 
of the S u ir  the exposure i s  almost continuous. These 
ex tensive  dip sec tio n s  have made p o ss ib le  d e ta i le d  
p r o f i l e s ,  a t  p resen t l e v e ls  of e ro s ion , of the s t ru c ­
tu re s  of t h i s  reg ion . Within the synclinorium  the re  
are  “la r g e ,f fo ld s  with wavelengths in  the region of 
1 0 0 0 - 1 5 0 0  yards and superimposed on these  i s  a s e r ie s  
o f "sm alle r 11 fo ld s  w ith  wavelengths in  the reg ion  of 
100-500 yards. The “sm a lle r ’1 fo ld s  tend  to  have an 
uneven d i s t r ib u t io n  on the " l a r g e r ” fo ld s .  (For 
example, southern limb of the C astle  View - B allydrinan  
a n t i c l i n e . )  In the western p a r t  of the a re a ,  where 
ex tensive dip sec tio n s  are  not exposed, the  fo ld  p a t te rn  
i s  l e s s  c e r ta in .
The s t ru c tu re  between B allydrinan  graveyard and 
C astle  View House i s  broadly a n t i c l i n a l .  About 1300 
f e e t  o f s t r a t a  below the re e f  a re  exposed in  sec tio n s
/b o th
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both on the  west and ea s t  banks of the r iv e r  S u ir  
and include the Ballyheron and C astle  View Limestones. 
The s t ru c tu re  north  of the main a n t i c l i n a l  ax is  i s  
simple, while th a t  to  the  south i s  complicated by 
i n t r i c a t e  minor fo ld in g . Northwards from the  main 
a n t i c l i n a l  ax is  the s t ru c tu re  can be div ided  in to  
th ree  p a r ts .  For 100 yards the dip i s  m aintained a t  
approxim ately 5 0 ° ,  then fo r  5 0 0  yards the  dips vary 
between 2 0 ° and 2 5 ° ,  to  be followed by an average dip 
of 58° over a fu r th e r  d is tance  of 300 yards. The 
northern  limb, then , includes a la rg e  s t r u c tu r a l  
t e r r a c e .  2 5 0  yards south of the main a n t i c l i n a l  ax is  
th e re  i s  a su b s id ia ry  a n t i c l i n e ,  followed southwards 
by a s e r ie s  of a t  l e a s t  th ree  sm aller a n t i c l in e s  in  
a d is tance  of 500 yards. Three eas t-w est s t r ik e  
f a u l t s  w ith narrow well-developed zones of f a u l t  
b recc ia  occur, but the throws have not been estim ated . 
Immediately to the north  of C as tle  View House a p e r i -  
c l i n a l  nose p itch es  to the w est. There are  o th e r  
reg io n s , fo r  example Caher Park, Cranna Wood and 
Lacken House s e c t io n s ,  where the wavelength of the
/sm a lle r
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sm aller fo ld s  i s  commonly 5 0 0  yards or l e s s .
By c o n tra s t ,  south of C astle  View House Reef 
Limestones dip southwards a t  an average of 25° fo r  
8 0 0  yards and show no signs of minor fo ld in g .
S im ila r ly ,  south of B allydrinan  graveyard, as des­
cribed  above, fo r  8 0 0  yards a northward dip i s  main­
ta in ed  in  C as tle  View and Ballyheron Limestones. I t  
i s  c le a r  th a t  th e re  are reg ions of co n s tan tly  dipping 
s t r a t a  a sso c ia ted  w ith  regions complexly contorted  by 
minor r ip p le s .
The i r r e g u l a r i t i e s  in  fo ld  p a t te rn  may be caused 
both by d if fe re n c e s  in  l i th o lo g y  and a lso  by f a u l t in g .  
F au lting  as w ell as fo ld ing  i s  an expression  of d e fo r­
mation and th e re  i s  evidence th a t  f a u l t s  and fo lds  
may have developed to g e th e r  as complementary s t ru c tu re s  
(see p. Sff ).
In the S u ir  s e c tio n ,  where the a t t i tu d e  of the 
a x ia l  p lanes of fo ld s  may be determined they  always 
dip to  the  south , even in  the northern  p a r t  of the 
synclinorium . This i s  seen in  the  Cranna Wood,
Cottage H i l l  Wood, Ballyheron Wood and Lissawan Wood 
se c tio n s .  With the q u a l i f ic a t io n  th a t  an abso lu te
/displacem ent
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displacement cannot be recognized and only a r e la t iv e  
displacement of one block compared to  the nex t, t h i s  
arrangement of a x ia l  planes may be sa id  to in d ica te  
an o v e r a l l  push from south to  north .
Measurement of in d iv id u a l  lim estone beds on 
the limbs and axes of fo ld s ,  where both are  exposed, 
in d ic a te s  th a t  th e re  are  no appreciab le  d if fe ren ce s  
in  th ickn ess  and th a t  the v i s ib le  fo ld ing  i s  th e re fo re  
la rg e ly  open and co n cen tr ic ,  and may have a l im ited  
v e r t i c a l  development. The s tro n g ly  cleaved Lower 
Limestone Shales may have ac ted  incom petently as a 
plane of minor shear between the competent lim estones 
above and sandstones below, but the s t ru c tu re  of the 
Old Red Sandstone is  a complex s e r ie s  of minor fo ld s ,  
as in  the lim estone , dem onstrating th a t  the  underlying 
sandstone has been involved in a s im ila r  type of fo ld ­
ing.
2 . F au lt in g
, * . . . -  . wrenchBoth th r u s t  f a u l t s  and st r i k e  f a u l t s  are  d i s ­
played in  the S u ir  se c tio n  southwards from Caher. The
/ v e r t i c a l
v e r t i c a l  exposures of f a u l t  p lanes are  too small to 
make p re d ic t io n s  about the  general dip of the f a u l t s  
tru s tw orthy .
(a) Cottage H i l l  Wood f a u l t
Within Caher Park t h i s  f a u l t ,  s t r ik in g  N.l60°
(to  w ith in  5 ° )  passes t o  the e a s t  of Cottage H i l l  
Wood, almost following the  l in e  of the r iv e r  S u ir .
The outcrop of the f a u l t  plane i s  s t r a ig h t  and marked 
by a zone of f a u l t  b recc ia . I t  i s  c le a r  from sec tion s  
to  the ea s t  and west of the f a u l t  and p a r a l l e l  to  i t ,  
th a t  th e re  i s  s t r u c tu r a l  as w ell as l i th o lo g ic a l  con­
t r a s t  on e i th e r  side of the f a u l t  p lane. West of the 
f a u l t ,  beds of Ballyheron Limestone are fo lded  in to  a 
composite a n t i c l in e  w ith  s l i g h t ly  asymmetrical r ip p le s  
(a x ia l  planes dipping south) and a v a r ia b le  wavelength
in the reg ion  of 200 yards. East of the f a u l t  massive
X
Reef Limestones m aintain a general dip of 20° to the 
h o rth . The f a u l t  i s  5° oblique to  the d i r e c t io n  of 
dip of bedding (see f i g . 6 )
The s t r u c tu r a l  c o n tra s t  may r e s u l t  from a pure ly  
v e r t i c a l  component of movement only i f  the Reef
/Limestone,
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A  COTTAGE HI
MILE
Fig . 6 .
To i l l u s t r a t e  the s t r u c tu r a l  c o n tra s t  as w ell 
as the co n tra s t  of rock types on e i th e r  s ide 
of the Cottage H i l l  Wood F a u l t .  (Caher Park, 
south of Caher)
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Limestone, gen tly  and uniformly d ipping, was under­
l a i n  by d i f f e r e n t i a l l y  deformed Ballyheron Limestone 
complexly fo lded on a small sca le .  I t  i s  more l ik e ly  
th a t  th e re  has been an important h o r iz o n ta l  component 
of movement. The magnitude of t h i s  movement cannot 
re a d i ly  be estim ated  since i t  i s  d i f f i c u l t  to  match 
s t ru c tu re  and l i th o lo g y  on opposite s ides  of the f a u l t  
anywhere along i t s  t ra c e a b le  len g th . Slicken^sideci 
su rfaces  in  minor s tru c tu re s^ a s so c ia te d  w ith  the main 
f a u l ty  and in d ic a t in g  i t s  sense of movement, have not 
been observed.
This f a u l t  may be s im ila r  to wrench f a u l t s  
recorded in  D inantian rocks of Pembrokeshire and the 
Gower. George (1940, p .145) in  connection w ith the 
Caswell f a u l t  s t a t e s : -  "The fo ld in g , th ru s t in g  and 
cross f a u l t in g  were th e re fo re  re c ip ro c a l  adjustm ents 
fo r  the r e l i e f  of a s in g le  system of p re s su re s :  they
were contemporaneous and in terdependen t" .
(b) Ardfinnan and  L aeken  f a u l t s
These two f a u l t s  appear to  be re la te d  (f  i g . 7 . ) .  
100 yards so u th -eas t  of the Roman C atho lic  Church a t
/Ardfinnan
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ARDFINNAN AND LACKEN FAULTS
REEF LIMESTONE CROUP
ROCKS OLDER THAN REEF
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The Ardfinnan and Lacken f a u l t s  as d isp layed  south 
of the Roman C atho lic  Church Ardfinnan. The 
Ardfinnan f a u l t  i s  exposed but not the Lacken f a u l t .  
The Lacken f a u l t  plane i s  shown in a form alised  
way as a s t r a ig h t  l i n e ,  although i t  probably t r a i l s  
in to  the  Ardfinnan f a u l t  in  the area  i l l u s t r a t e d .
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A r d f i n n a n  t h e  A r d f i n n a n  f a u l t  s t r i k i n g  N.90° c r o p s  
o u t  o v e r  30 y a rd s *  The f a u l t  p l a n e  d i p s  70°  s o u t h  
and  i s  s h a r p l y  d e f i n e d  by  a  c o n t r a s t  o f  l i t h o l o g y ,  
b e d s  f ro m  b e lo w  t h e  B e e f  b e i n g  u p f a u l t e d .  T h e r e  i s  
no f a u l t  b r e c c i a .  The A r d f i n n a n  f a u l t  a p p e a r s  t o  
t e r m i n a t e  w e s t w a r d s  a t  t h e  L acken  f a u l t ,  w h ic h  s t r i k e s  
N .150°  ( i n f e r r e d  f rom  o u t c r o p  d i s t r i b u t i o n ^  an d  i s  
25°  o b l i q u e  t o  b e d d in g  s t r i k e .  The L ack en  f a u l t  i s  
e x p r e s s e d  t o p o g r a p h i c a l l y  by  a  s m a l l  g u l l e y  s o u t h - w e s t  
o f  t h e  A r d f i n n a n  Roman C a t h o l i c  C h u rc h .
T h e r e  was a v e r t i c a l  com ponent  o f  movement 
g r e a t e r  t h a n  1000  f e e t  i n  t h e  s t r a t a  s o u t h - e a s t  o f  
t h e s e  f a u l t s ,  a s  w e l l  a s  a  h o r i z o n t a l  co m p o n e n t .  The 
A r d f i n n a n  f a u l t  i s  a  h i g h  a n g l e  r e v e r s e  f a u l t .  A long  
t h e  L acken  f a u l t  t h e r e  h a s  b e e n  a v e r t i c a l  component  
o f  movement a s  w e l l  a s  a  s i n i s t r a l  h o r i z o n t a l  movement ,  
b u t  t h e  e x t e n t  o f  t h e  l a t t e r  i s  n o t  known a l t h o u g h  i t  
may be c o n s i d e r a b l e .  From f i e l d  e v i d e n c e  t h e  L acken  
and  A r d f i n n a n  f a u l t s  a p p e a r  t o  be c o n f l u e n t .  F a u l t  
r e l a t i o n s h i p s  o f  t h i s  t y p e  a r e  r e c o r d e d  i n  P e m b r o k e s h i r e  
( G e o l .  S u r v .  o f  E n g la n d  a n d  W a l e s ,  one m i l e  map, s h e e t  2 4 5 ) .
/North
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North of the reverse  f a u l t ,  beds of Reef 
m aintain a constan t dip of 2 5 °  south over 8 0 0  yards 
and i f  the fo ld ing  and f a u l t in g  are  a s so c ia te d ,  the  
deform ation of t h i s  reg ion  may have been expressed in  
f a u l t in g  ra th e r  than fo ld in g .
(c) T u llaghorton  f a u l t
Along the southern margin of the synclinorium  
Reef Limestone i s  brought in to  contact w ith  Old Red 
Sandstone by s t r ik e  f a u l t in g .  In the northern  p a r t  
o f the synclinorium exposure is  in s u f f i c ie n t  a t  the 
sandstone-lim estone ju nc tion  to  be c e r ta in  whether 
f a u l t in g  occurred or not.
Within the reg ion  to  the south of Clogheen and 
Goats Bridge, Reef Limestones a re  seen cropping out 
in  proxim ity to the sandstones (w ith in  1 5 0  yards in  
the area  so u th -eas t  of Goats B ridge). The sandstone 
has been upfau lted  r e la t iv e  to the lim estone ( s t r a t i -  
g rap h ica lly  the base of the  Reef is  over 1500 fe e t  
above the sandstone). Two p o s s i b i l i t i e s  are  suggested 
in  exp lana tion .
( i )  That t h i s  eas t-w est s t r i k e  f a u l t  i s  a th ru s t
/produced
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produced during compression by movement of sandstone 
upwards and northwards over lim estone. The incompetent 
shales  of the Lower Limestone Shales might in fluence  the 
i n i t i a t i o n  of a f a u l t  between the competent sandstones 
below and the competent lim estones above.
( i i )  That t h i s  f a u l t in g  is  normal or a n t i t h e t i c  and 
the r e s u l t  of no rth -sou th  ten s io n  produced by a re lease  
of the no rth -so u th  reg io n a l  compressional s t r e s s e s .
As th e re  is  evidence th a t  the s u b -p a ra l le l  
Ardfinnan f a u l t  i s  a high angle reverse  f a u l t ,  t h i s  
may be the  more l i k e ly  exp lana tion  of the Tullaghorton 
f a u l t .
The Cottage H i l l  Wood and Lacken f a u l t s  are 
almost normal to  the s t r ik e  of bedding while the  
Ardfinnan and T ullaghorton  f a u l t s  are approximately 
p a r a l l e l  to  s t r i k e .  A ll these  f a u l t s  are  in te rp re te d  
as expressions of the n o rth -so u th  reg io n a l compressive 
s t r e s s e s .
(d) Longitudinal c r e s t  f a u l t s
An example of a f a u l t  probably caused by lo c a l ly  
induced s t r e s s  cond itions  i s  w ell d isp layed  in  a quarry 














F i g .  8 .
C rest f a u l t s  observed in  a quarry 1900 yds. 
on a bearing N.205° from the Roman C atho lic  
Church Burncourt.
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Church Burncourt (see f i g . 8 . ) .  The main quarry is  
s i tu a te d  to  the north  of the road and to  the north  
of an a n t i c l i n a l  ax is .  Two converging f a u l t s  have 
caused a block of the overly ing  Upper Shales to  be 
downfaulted near the ax is  of an a n t ic l in e  in  Reef 
Limestone. The f a u l t s  are  in te rp re te d  as a l a t e  
stage fe a tu re  in  the development of th i s  a n t i c l i n e ,  
caused by ten s io n  in the o u te r  arc  of the fo ld .
S im ilar f a u l t s  are described  by de S i t t e r  ( p .201) as 
lo n g itu d in a l  c r e s t  f a u l t s .
3. Cleavage
(a) F rac tu re  cleavage
H alf-a-m ile  south o f  Ardfinnan dip sec tio n s  of 
Lower Limestone Shale begin and continue fo r  one mile to  
the  south. Competent lim estone beds a l t e r n a te  with 
r e la t iv e ly  incompetent shaly  la y e rs  ( p i . 2 , f i g s .  1  and 2 ). 
F rac tu re  cleavage, s t r ik in g  p a r a l l e l  to bedding, i s  
developed in  both the  lim estone and the sh a le .  This 
cleavage has a c o n s is te n t  re la t io n s h ip  to  the fo ld s ,  
converging upwards towards the top of an a n t i c l in e  
(see fig .9« )«  The angle cleavage makes w ith  bedding
/ i s
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i s  g re a te r  in  the competent lim estones than  in  the  
le s s  competent sh a le s .  Cleavage planes are  re f ra c te d  
on passing from one l i th o lo g y  to  the o th e r .  In any 
one bed sev e ra l  in te r s e c t in g  f ra c tu re  planes are 
u sua lly  developed and d is tu rb ed  cleavage is  seen.
This does not n e c e s sa r i ly  in d ica te  more than one phase 
of compression.
Although f ra c tu re  cleavage fanning down from 
the axes of a n t i c l in e s  i s  normally the r e la t i o n  
throughout the a rea ,  c lose-spaced  jo in t in g  i s  observed 
with a con tra ry  r e la t io n  -  th a t  i s  apparen tly  converg­
ing downwards to an a n t i c l i n a l  core . This i s  seen in  
a quarry 1000 yards south-west of Cahergal Bridge 
( p i . 9? f i g . 2 . ) .  I f  the close-spaced  jo in t in g  has a 
s im ila r  o r ig in  to  f r a c tu re  cleavage t h i s  would be 
the r e la t io n  expected in  the inverted  limb of a fo ld  - 
though invers ion  i s  not suspected in  the p resen t case.
(b) Cleavage
A type of cleavage, d is t in g u ish a b le  from f ra c tu re  
cleavage, occurs in  massive competent beds, p a r t i c u l a r ly
/o f
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of Beef Limestone ( f i g . 10). This type of in tense  
shearing i s  not uniformly developed, but i s  r e s t r i c t e d  
to  s c a t te re d  regions and w ith in  a s in g le  quarry may 
vary in in te n s i ty .  I t  i s  not c o n s is te n t ly  r e la te d  to  
a t t i t u d e ,  fo r  s te ep ly  dipping beds are not always 
sheared.
This cleavage d i f f e r s  from f r a c tu re  cleavage 
in  having g re a te r  displacem ents along the many c lo se ly  
packed shear p lanes . Shearing su rfaces  are  commonly 
s tro n g ly  s lick en s id ed  or show an obvious l in e a t io n  
perpend icu lar to  s t r i k e .  The d i re c t io n  of e longation  
of sheared p a r t i c l e s  i s  p a r a l l e l  to  the  cleavage 
p lanes , un like f ra c tu re  cleavage where the elongation  
d i re c t io n  of such p a r t i c l e s  i s  oblique to  the cleavage 
p lanes.
South of Shanbally C astle  and immediately north  
and south of Carrigmore t h i s  cleavage i s  w ell-d isp layed  
in continuous dip and s t r ik e  sec tio n s  of massive Reef 
Limestone (pl.9> f i g . 3 . ) .  The re la t io n s h ip  of bedding 
to  cleavage i s  d i f f i c u l t  to e s ta b l i s h ,  because massive 
Reef Limestones commonly give few c le a r  in d ic a t io n s
/o f
Fig. 10.
The fig u re  illu s tr a te s  two ty p es o f 
Two in te rp re ta tio n s  o f th e  c le a ^  C arrigm ore a re  suggested  (<*(se e  a ls o , p i. 5 , f 1r>
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of bedding and what in d ic a t io n s  th e re  were are la rg e ly  
obscured by shearing .
To the  south of Carrigmore, a t  two po in ts  where 
shearing  i s  lo c a l ly  le s s  in ten se , small brachiopods
~to -eac-h o-th«y~
having t h e i r  d o rso -v en tra l  axes p a ra l le l^  and p re ­
sumably perpend icu lar to bedding, in d ica te  th a t  
bedding i s  approximately (to  w ith in  2 0 °) in  the same 
d i re c t io n  as developed cleavage (70°-80° sou th ) . To 
the  north  of Carrigmore w a te r fa l l  a cleavage dipping 
70°-80° north  occurs. There are  sev e ra l  p o in ts  along 
t h i s  dip sec tio n  where the shearing i s  l e s s  in tense  
and where a te x tu re ,  supposedly bedding, can be seen. 
This may be merely an o r ie n ta t io n  stamped by the 
deform ation producing cleavage; but the evidence of 
fragments of c r in o id  stems w ith up to  f i f t e e n  linked  
o s s ic le s ,  presumably ly ing  along bedding, but a lso  
running p a r a l l e l  to the d i re c t io n  of shearing , and 
s t r in g s  of occasional small brachiopod s h e l l s ,  confirm 
the  plane of shearing i s  co inciden t with bedding (to 
w ith in  2 0 ° ) .
In the  southern p a r t  o f the Carrigmore sec tio n
/ f lu o r s p a r
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f lu o rsp a r  i s  abundant as veins o ften  a q u a r te r -o f-a n -  
inch th ic k  and following the d i re c t io n  of cleavage.
Thin se c tio n  examination shows th a t  the f lu o rsp a r  i s  
deformed and in v a r iab ly  fo llow s, and is  in t im a te ly  
involved in ,  the sheared s t ru c tu re s  which c o n s t i tu te  
the cleavage. In no case is  the very i n t r i c a t e  
p a t te rn  of minor s t ru c tu re s  d isrup ted  by f lu o rsp a r .
Two in te rp re ta t io n s  of t h i s  d i s t in c t iv e  cleavage 
are  suggested ( f i g . 1 0 . ) .
( i )  In the  case of f ra c tu re  cleavage, the d ire c t io n  
of p a r t i c l e  e longation  i s  oblique to the f ra c tu re s  
developed and in  the example i l l u s t r a t e d  the movement 
on each side of f ra c tu re  planes i s  clockwise. I f  the 
movement of the f ra c tu re  surface during development ŵ as 
an tic lockw ise  i t  would tend to  a l ig n  i t s e l f  with the 
d i r e c t io n  of e longation  of the sheared p a r t i c l e s ,  and 
t h i s  occurring  with exaggerated movements along shear 
p lanes might explain  the p a r t i c l e  e longation  co incident 
w ith  the shear p lanes.
( i i )  The cleavage may be developed in  the plane of 
bedding during fo ld ing  by movement along concen tric
/sh e a r
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shear p lanes . This could explain  sedimentary p a r t i c le s  
elongate in  the  d i re c t io n  of cleavage and not d i s ­
rup ted  by the shearing . This p rocess , occurring  in  
competent s t r a t a ,  i s  described by de S i t t e r  (p .74) as 
e la s t i c o  viscous flow.
4. J o in ts
Throughout the Ardfinnan - Mitchelstown syncline 
th e re  i s  a prominent se t of near v e r t i c a l  jo in ts  t r e n d ­
ing approxim ately no rth -sou th  ( p i . 9 * f i g . l )  and d e ta i le d  
measurements were made a t  f o r ty  l o c a l i t i e s .  There 
appears to  be only one prominent se t  of these  na -  c ,r 
jo in ts  and not paired  s e t s .  They are p a r a l l e l  to  t e a r  
f a u l t s  and are  w ith in  1 0 ° of being perpend icu lar to 
bedding s t r i k e .  Where bedding s t r ik e  swings from 
N.240° a t  Caher in  the e a s t  to  N.260° a t  Mitchelstown 
in  the west th e re  i s  a corresponding swing in  the 
jo in t  s t r i k e s .  As the jo in ts  show a r e la t io n  to  the 
s t r i k e  of fo ld ing  t h i s  may in d ica te  a r e la te d  s t r e s s  
cond ition  causing both.
The jo in t  su rfaces are  qu ite  s t r a ig h t  and sharp and 
nowhere i s  an i r r e g u la r  or to rn  appearance seen.
/S lick e n s id e s
: ..JP
S lick ens id es  were not observed on jo in t  su rfaces .
Where the jo in t s  pass through lay e rs  of varying com­
petence they are  d e f le c ted , P la te  8 , f i g s .  5 and 6  
i l l u s t r a t e  na -  cn jo in ts  being d e f lec ted  where they 
pass through chert r ib s .
J o i n t s  c u t t i n g  a c r o s s  b e d d in g  and  s t r i k i n g  
p a r a l l e l  t o  b e d d i n g  a r e  w i d e s p r e a d  and  u n l i k e  t h e  
!fa  -  c ,f j o i n t s  u s u a l l y  o c c u r  i n  p a i r e d  s e t s ,  t h r e e  
t y p e s  o f  w h ic h  a r e  i l l u s t r a t e d  ( p l . 9 >  f i g s .  4 , 5  and  6 ) .
P la te  9







L o ca lity  -  south of Caher, 750 yards on a b ea r­
ing N.352 from Waterloo Cottage. The photo­
graph i l l u s t r a t e s  n o rth -sou th  s t r ik in g  na -  c n 
• jo in ts .
L oca lity  -  quarry 1050 yards on a bearing  H.2130 
from Cahergal b ridge. Close spaced jo in t in g  
apparen tly  fanning down to  the core of an a n t i ­
c l in e .  This i s  a co n tra ry  r e la t io n  compared 
w ith normal f r a c tu re  cleavage where the cleavage 
planes fan down from an a n t i c l i n a l  a x is .
L o ca lity  - south of Shanbally  C astle  and south 
of Carrigmore w a te r f a l l .  Highly sheared Reef 
Limestone with pronounced cleavage.
L o ca lity  - 2000 yards on a bearing N.207 from 
R.C. Church Burncourt. I r r e g u la r  f r a c tu r e s  are 
seen, some of which are in  the plane of bedding 
while o th e rs  form pa ired  se ts  making an acute  
angle w ith bedding. These j o in t s ,  and the o th e rs  
i l l u s t r a t e d  in  f ig s .  5 and 6, s t r i k e  p a r a l l e l  to  
bedding s t r i k e .
L oca lity  -  2200 yards on a bearing  i\T.105° from 
R.C. Church Burncourt. Two se ts  of jo in t s  a t  
r ig h t  angles are seen making an angle of 45 w ith  
bedding.
L o ca li ty  -  1300 yards on a bearing N.2 8 9 0  from 
Ballylooby Post O ffice . Two se ts  of jo in t s  
approaching a d i re c t io n  perpend icu lar to  bedding 




V I I .  PALAEONTOLOGY
!• Caninia cy lin d r ica  and Caninia benburbensls
In the Ballyheron Limestone there  occurs an 
abundant fauna of can in io id  co ra ls  including  the 
spec ies Caninia cy lin d r ica  and benburbensis along 
w ith forms apparently  in term ediate  in  type.
(a) D iscussion of s p e c if ic  names
(scou U r)
(1) Caninia c y l in d r ic a Awas f i r s t  recorded in p r in t  by 
G r i f f i th  (1842, p . 9*) and described by M'Coy (1844, 
p . 1 8 7 .)  as Sinhononhyllia c y l in d r ic a . In the same 
year Michelin described a s im ila r  f o s s i l  as C. g ig an tea , 
h is  f igu red  specimen coming from Tournai. P r io r i ty  
of C. c y lin d r ica  over C. gigantea has long been one 
of doubt (see Salee 1910, p . 27; and C arru thers  1911 >
p . 321 .) .
Some a u th o r i t i e s  (0 fConnell 1914, p .177; H i l l  
1933, p . 1 0 2 - 1 0 3 . )  have favoured the con tinua tion  of 
the  generic  name Sinhonophyllia fo r  c e r ta in  la rg e  
c o ra ls  of c y lin d r ica  type on the  bas is  of the 
•s ip h o n a l1 depression of ta b u la r  elements in  the fo s su la .
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Lewis (1927? p .376.) pointed out th a t  nno fo s su la r  
d if fe re n c e  e x is ts  between Caninia and S inhononhyllia11 
and consequently th a t  the name SiphononhyIlia cannot 
be re ta in e d .  Carruthers ( 1 9 0 8 , p . l5 8 .)  showed down- 
bending of tabulae in to  the fo ssu la  of C. cornucopias 
(type species fo r  Caninia) . This downbending was the 
b a s is  fo r  separa ting  S ip ho no p hy11ia  as a genus.
The type of C. cy lin d r ica  was sec tioned  and the 
in te rn a l  cha rac ters  as seen in  tran sverse  sec tio n s  
were described by Smyth (1927? p .374 .) .
( i i )  C. benburbensis was f i r s t  described by Lewis 
(1927, p . 378). The holotype i s  from the Carboniferous 
Limestone, Benburb, Co. Tyrone. Only the ch a rac te rs  
of the  ephebic stage were described.
(b) A review of the morphology of Caninia c y l in d r ic a  
and benburbensis.
The type specimens of C. cy l in d r ica  and 
C. benburbensis are fragmentary and in  n e i th e r  case 
i s  the  ontogeny known. C. c y l in d r ic a  and C. benburbensis . 
as described  by Lewis (1927)? are not s ig n i f i c a n t ly  
d i f f e r e n t  with regard to the following ch a rac te rs .
d
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( i )  s ize  or shape of corallum or width of d i s s e p i ­
ment a l  zone;
( i i )  fo s su la r  cha rac te r  and form of ca rd in a l  septum;
( i i i )  number of sep ta  a t  a given in t r a th e c a l  diam eter;
( iv )  s iz e ,  leng th  or th ickening of septa  i n t r a t h e c a l ly ;
(v) ta b u la r  form or spacing.
The e s s e n t ia l  d iffe ren ce  between C. c y l in d r ic a  and 
C. benburbensis l i e s  in the d issepim ental t i s s u e  and 
e x t r a th e c a l - s e p ta l  development. C. c y l in d r ic a  has 
la rg e  and i r r e g u la r  in te rd issep im en ta l  sp aces ; the  
l a rg e s t  occur a l i t t l e  way from the ep itheca and 
become on the whole sm aller inwards* T ooth-like  
s e p ta l  r idges  may be seen on d issepim ents, but these 
do not jo in  up to form continuous sep ta  ou ts ide  the 
theca . Minor septa may p ro je c t  in t r a th e c a l ly  fo r  
about 2 m.m.
C. benburbensis is  qu ite  d i f f e r e n t .  E x tra the- 
c a l ly  the major septa  are  more o r le s s  sinuous and 
extend to the ep itheca . The minor sep ta  u sua lly  
extend from the theca in  a somewhat discontinuous
/manner
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manner fo r  about h a lf  to  two th i rd s  the width of the 
zone. The in te r s e p ta l  spaces are p a r t i t io n e d  by con­
c e n tr ic  or herringbone dissepim ents. Minor sep ta  
ty p ic a l ly  do not p ro jec t  in t ra th e c a l ly .
T yp es  s t r u c t u r a l l y  i n t e r m e d i a t e  b e tw e e n  
C. b e n b u r b e n s i s  and  C. c y l i n d r i c a  have b e e n  d e s c r i b e d  
(L ew is  1927> p . 3 8 0 . )  f rom  Humphrey Head n e a r  Grange 
a n d  S i l v e r d a l e  n e a r  A r n s i d e .
( c )  E v o l u t i o n a r y  r e l a t i o n s h i p s
Vaughan (1915? P*38* p i . I l l )  i l l u s t r a t e d  a  
s e r i e s  o f  s e p t a l  d i s s e p i m e n t a l  r e l a t i o n s h i p s  f rom  a 
w h o l l y  l o n s d a l e o i d  c o n d i t i o n  i n  m ut .  K E n d o p h y l lu m  
t r a n s i t o r i u m  t o  a  c o n c e n t r i c  d i s s e p i m e n t a l  p a t t e r n  
w i t h  e x t r a t h e c a l  s e p t a l  d e v e l o p m e n t ,  s e e n  i n  m ut .  S 
C a n i n i a  c y l i n d r i c a . and s u g g e s t e d  t h a t  t h i s  r e p r e ­
s e n t e d  t h e  theme o f  a t r u e  p h y l o g e n e t i c  s e q u e n c e .
L ew is  ( 1 9 2 7 , p . 380) s u g g e s t e d  t h a t  t h e  a n c e s t r y  o f  
C. b e n b u r b e n s i s  was t o  be s o u g h t  among t h e  e a r l i e r  
v a r i a n t s  o f  C. c y l i n d r i c a  and  t h e r e f o r e  t h a t  l o n s ­
d a l e o i d  d i s s e p i m e n t s  were  r e p l a c e d  i n  t im e  by
/co n c e n tr ic
-M
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concen tric  dissepim ents. This is  in  accord with 
Vaughan*s e a r l i e r  sta tem ent, but i s  the reverse  of 
Lang's (1923, p . 127) " lonsdaleo id” tren d , where 
lonsda leo id  dissepiments were regarded as being the 
advanced condition .
Use, of Caninia cy lin d rica  and benburbensis groups 
in  S tra t ig ra n h ic  C orre la tions
H i l l  (1933, p .103) s ta te d  "Sinhonophyllia is  
c h a r a c te r i s t i c  in the Tournaisian of western Europe 
and continues in the Lower Visean, but has died out 
by Upper Visean tim es”. In fa c t  these la rg e  can in io id  
c o ra ls  are found in the Upper Visean. In Northern 
Ire land  la rg e  caninias of cy lin d r ic a  type are recorded 
throughout the Seminulan and lower p a r t  of the Dibuno- 
phyllum zones (Oswald 1955? p . l 8 l ;  and C-aldw ell and 
Caldwell 1958). V ariants of C. cy lin d r ic a  have been 
recorded from Lower Tournaisian to  Upper Visean horizons 
and are  th e re fo re  of l im ited  zonal use.
Records of Caninia benburbensis appear to be 
r e s t r i c t e d  to the Visean. I t  i s  recorded by H i l l  
(1938, p . 10) from S2  -  D2  beds and by Lewis (1927? 
p . 3 7 8 ) from -  D2  beds in  North Wales.
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( e ) Caninia c y l in d r ic a  and benburbensis from the 
Ardfinnan -  Mitchelstown sv n c lin e .
In the following sec tio n  a v a r ie ty  of types of 
Caninia f a l l i n g  w ith in  the species C. c y l in d r ic a  and 
C. benburbensis , c o l le c te d  from the basa l 500 fe e t  
of the Ballyheron Limestone Group, are described .
The study is  based on sec tions  of 62 specimens, 
in  most of which the proximal po rtions  are missing.
A study of the morphology of an in d iv id u a l  
specimen req u ires  tak ing  in to  considera tion  the 
changes of appearance which r e s u l t  from d i f f e r e n t  
p lanes of sec tio n , as w ell as from the s t r u c tu r a l  
m odifica tions occurring during ontogeny.
Seven main groups of these can in io id  co ra ls  
are  recognized (A,B,C,D,E,F and G) and these  are 
i l l u s t r a t e d  in p la te s  10, 11 and 12.
P la te  10 Groups A, B and C. 
n 11 Groups D and E.
" 12 Groups F and G.
The bas is  o f th i s  grouping depends upon obser­
va tion s  of the following
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( i )  s i z e  o f  c o r a l  and  r e l a t i o n  o f  number o f  s e p t a  t o  
i n t r a t h e c a l  d i a m e t e r  ( s e e  f i g .  1 1 . ) .  T o t a l  d i a m e t e r s  
w ere  n o t  m e a su re d  b e c a u s e  o f  i r r e g u l a r i t i e s  i n  t h e  
t h i c k n e s s  o f  t h e  d i s s e p i m e n t a l  z o n e ,  p o r t i o n s  o f  w h ic h  
a r e  f r e q u e n t l y  m i s s i n g .  Where sp e c im e n s  a r e  d e fo rm e d  
t h e  a v e r a g e  d i a m e t e r  was t a k e n .
( i i )  l e n g t h  and  t h i c k e n i n g  o f  m a jo r  s e p t a ;
( i i i )  d e v e lo p m e n t  o f  m in o r  s e p t a ;
( i v )  fo rm  o f  c a r d i n a l  f o s s u l a  an d  t y p e  and  d i s t r i b u t i o n  
o f  m a jo r  s e p t a  a b o u t  t h e  f o s s u l a ;
(v )  fo rm  o f  d i s s e p i m e n t s ;
( v i )  t a b u l a r  a r r a n g e m e n t s .
O b v io u s ly  b o t h  t h e  number o f  s e p t a  a n d  t h e  d i a ­
m e t e r  a r e  v a r i a b l e  i n  a s i n g l e  sp e c im e n  and  w i l l  
d e p en d  on t h e  s t a g e  o f  d e v e lo p m e n t  o f  t h e  c o r a l .  A 
d i s t i n c t i o n  b e tw een  d i f f e r e n t  i n d i v i d u a l s  on  t h e  b a s i s  
o f  s i z e  an d  number o f  s e p t a  ( t h a t  i s  o b s e r v a t i o n  e . i  
a b o v e )  i s  j u s t i f i e d  f o r  t h e  f o l l o w i n g  r e a s o n s .  F i r s t l y ,  
b e c a u s e  c o r a l s  r e a c h  t h e  c y l i n d r i c a l  c o n d i t i o n  a t  
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o f  s e p t a ,  a n d , s e c o n d l y ,  b e c a u s e  a  s t u d y  o f  o n t o g e n y  
r e v e a l s  t h a t  a t  c o r r e s p o n d i n g  i n t r a t h e c a l  d i a m e t e r s  
p r o x i m a l  s e c t i o n s  o f  l a r g e  fo rm s  a r e  n o t  i n  f a c t  
e q u i v a l e n t  t o  d i s t a l  s e c t i o n s  o f  s m a l l  f o r m s ,  e i t h e r  
w i t h  r e g a r d  t o  s e p t a l  number o r  o t h e r  c h a r a c t e r s .
Group A ( p i . 10)
A d i f f e r s  f rom  b o t h  B and  C by b e i n g  s m a l l e r  
and  h a v in g  f e w e r  s e p t a  i n  t h e  m a tu r e  c y l i n d r i c a l  
c o n d i t i o n .  The t a b u l a e  o f  a r e  more w i d e l y  s p a c e d  
a n d  domed t h a n  t h o s e  o f  A2 «
Group B ( p i . 10)
In  B t h e  d i s s e p i m e n t a l  zone  i s  r e l a t i v e l y  
n a r r o w e r  t h a n  i n  C ( . 7 5  cm. i n  B a s  a g a i n s t  1 - 1 . 5  cm. 
i n  C) and  t h i s ,  com bined  w i t h  t h e  s m a l l e r  i n t r a t h e c a l  
d i a m e t e r  o f  B com pared  w i t h  C, makes t h e  c o r o l l a  d i s ­
t i n c t l y  s m a l l e r  i n  t h e  a d u l t  c y l i n d r i c a l  s t a g e .  In  
B t h e r e  i s  one  s h o r t ,  t h i c k e n e d  c a r d i n a l  se p tum  
bounded  by p a r a l l e l  o r  s l i g h t l y  c o n v e r g i n g  m a jo r  s e p t a ,  
l i n k e d  a t  t h e i r  a x i a l  e n d s  by a  t a b u l a r  i n t e r s e c t i o n .  
S t e r e o p l a s m i c  t h i c k e n i n g  o f  s e p t a  i s  v a r i a b l e ,  b u t
/ n e v e r
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never pronounced. Dissepiments are  of concen tric  
or herringbone type except fo r  a narrow zone, d i s -  
continuously  developed a t  the periphery  of some sp ec i­
mens, where s e p ta l  development in  p laces f a i l e d  and 
b l i s t e r - l i k e  lonsdaleo id  dissepim ents occur.
Group C ( p i . 10)
C contains la rg e  forms with a wide dissepim ent- 
arium. The dissepim ents are o f lonsda leo id  and con­
c e n tr ic  types w ith the former commonly unevenly d i s t r i ­
buted around the periphery . Minor septa normally 
extend in t r a th e c a l ly  fo r  1  to  2  num. and are  d iscon­
tinuous on dissepim ents immediately e x tra th e c a l ly .
Group D ( p i . 11)
The r e la t io n  of number of septa  to in t r a th e c a l  
diam eter i s  s im ila r  to  th a t  in  B, but in  D th e re  is  
heavy stereoplasm ic th ickening of sep ta . There are 
a lso  d if fe ren ce s  of fo s su la r  ch a rac te r  and ta b u la r  
form which are not due to  the chance of sec tio n  and 
which are maintained throughout the c y l in d r ic a l  p o rtio n  
of the c o ra l .  The fo ssu la  of d i f f e r s  from B. In
the ca rd in a l  septum is  crowded by the  two ad jo in ­
ing sep ta , which tap e r  toge ther and are  not s trong ly  
or obviously linked  by a ta b u la r  in te r s e c t io n .  
Stereoplasm ic th ickening is  heavy compared with B^, 
p a r t i c u la r ly  so in  the ca rd in a l  h a l f .  Along with 
stereoplasm ic th icken ing , which i s  reduced during 
ontogeny, the re  is  an a x ia l  r e s t r i c t i o n  of tabulae  
in  and D2  compared w ith B. Lonsdaleoid d is s e p i ­
ments occur in  i r r e g u la r  patches.
In the ca rd in a l  septum i s  not as confined by 
the  bounding major septa  as was the case in  D^. There 
i s  a wider fo ssu la  and in t h i s  re spec t i t  i s  s im ila r  
to  B. I t  d i f f e r s  from B, however, in  th a t  the  bound­
ing and ad jacen t major sep ta  tap e r  markedly a t  t h e i r  
ends and curve about the fo ssu la .  I t  a lso  d i f f e r s  from 
B in  having heavier stereoplasm ic th ickening  of sep ta .
Group E ( p i . 11)
d i f f e r s  from. B by having r e l a t i v e ly  fewer 
sep ta  a t  corresponding in t r a th e c a l  d iam eters, a prom­
inen t development o f lonsda leo id  dissepim ents and
/heavy
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heavy stereoplasm ic th ickening of sep ta . The tabu lae  
are  s l ig h t ly  domed, and occupy a r e s t r i c t e d  c e n tr a l  
a rea  between the a x ia l  ends of thickened sep ta  in  
the ca rd in a l  h a l f ,  and theca in  the counter ca rd in a l  
h a l f .
Eg is  s im ila r  in s iz e ,  s e p ta l  number and d is s e p i ­
mental p a t te rn  to but lacks  heavy stereoplasm ic 
th icken ing . The tabulae are  f l a t t e r  and l e s s  r e s t r i c t e d  
a x ia l ly  than in E1. During the ontogenies of E^ and 
Eg i r r e g u la r  lonsdaleo id  dissepim ents give way to  
sm aller more reg u la r  concen tric  types.
Group F ( p i . 12) -
F i s  in term ediate  in  cha rac te r  between A and B 
regarding  the r e la t io n s  of s ize  to s e p ta l  number, but 
d is t in g u ish a b le  from A and B as w ell as o th e r  groups 
(except G) by the very shortened unthickened nature 
of the sep ta .
Group G ( p i . 12)
\
In G, as in  F, there  i s  a tendency towards the 
b re v ise p ta te  cond ition , but th e re  are many more sep ta
/ a t
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a t  corresponding in t r a th e c a l  d iam eters, fo r  example:
F G
5 7  6 8  numbers of major sep ta  a t  in t r a th e c a l
diameter of 2 . 9  cm.
The g e n e r a l  t r e n d s  n o t e d  i n  t h e  o n t o g e n i e s  o f  
t h e s e  c a n i n i o i d  c o r a l s  a r e  a s  f o l l o w s
( i )  increase  in  s iz e ;
( i i )  decrease in  leng th  of septa with an increase  
in  t h e i r  number;
( i i i )  decrease in  stereoplasm ic th icken ing , which 
tends to become r e s t r i c t e d  to  the ca rd in a l  h a l f ;
( iv )  tendency fo r  septa  bounding fo ssu la  to become 
s t r a ig h t  and re g u la r ;
(v) tendency fo r  concen tric  to  rep lace lonsdaleo id  
dissepim ents in  ontogeny.
Taxonomy o f  the Groups described.
A i s  s im ila r  to  C. benburbensis, but i s  sm aller 
than the type specimens.
B i s  s im ila r  to the holotype of C. benburbensis . 
but has le s s  heavy stereoplasm ic th icken ing .
and are s im ila r  to the 1 t r a n s i t i o n a l  forms' 
in term ediate  in ch a rac te r  between C. c y l in d r ic a  and 
C. benburbensis r e fe r re d  to by Lewis (1927, p . 380).
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X)  ̂ a n d  a r e  fo rm s  i n t e r m e d i a t e  b e tw e e n  
C. c y l i n d r i c a  and C. b e n b u r b e n s i s .
i s  a  fo rm  o f  C. c y l i n d r i c a  w i t h  h e a v y  s t e r e o -  
p l a s m i e  t h i c k e n i n g .  i s  t y p i c a l  o f  C. c y l i n d r i c a .
F and  G a r e  b r e v i s e p t a t e  fo rm s  more t y p i c a l  o f  
C. b e n b u r b e n s i s  t h a n  c y l i n d r i c a .
T hese  s e v e n  g r o u p s  o f  c o r a l s ,  w h ic h  i n c l u d e  a  
c o n s i d e r a b l e  v a r i e t y  o f  f o r m s ,  a r e  a l l  t o  be i n c l u d e d  
i n  t h e  s p e c i e s  C. c y l i n d r i c a  o r  C. b e n b u r b e n s i s . I n  
o r d e r  t o  e s t a b l i s h  a  p h y l o g e n e t i c  p a t t e r n  o f  c h a n g e ,  
i f  t h i s  i s  s i g n i f i c a n t l y  p r e s e n t  w i t h i n  t h e  ?00 f e e t  
o f  B a l l y h e r o n  L im e s to n e  i n  w h ic h  t h e  c o r a l s  a r e  a b u n d ­
a n t ,  a n  a c c u r a t e  s t r a t a l  c o r r e l a t i o n  f rom  one f o s s i l i -  
f e r o u s  l o c a l i t y  t o  a n o t h e r  i s  e s s e n t i a l .  T h i s  i s  
h i n d e r e d  by  t h e  l i m i t a t i o n s  o f  e x p o s u r e  an d  t h e  com­
p l e x i t i e s  o f  s t r u c t u r e .
U n t i l  f u r t h e r  work  h a s  been  done on t h e  n a t u r e  
an d  p r o p o r t i o n s  o f  c o n c e n t r i c  and  l o n s d a l e o i d  d i s s e p i ­
m e n t s ,  t h e  s e p t a l  c o n d i t i o n s  a n d  c h a n g e s  a s s o c i a t e d  
w i t h  them, an d  t h e  n a t u r e  an d  d i s t r i b u t i o n  o f  s t e r e o -  
p l a s m i c  t h i c k e n i n g ,  and  w h i l e  t h e  o n t o g e n i e s  a r e  n o t
/ f u l l y
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f u l l y  known, and  t h e  p h y l o g e n y  i s  unknown, i t  i s  n o t  
c o n s i d e r e d  t h a t  t h e  l i m i t s  o f  t h e s e  two s p e c i e s  c an  
be d e f i n e d .  What h a s  b e en  done h e r e  i s  t o  i l l u s t r a t e  
t h e  v a r i e t y  o f  fo rm s  w h i c h ,  on t h e  p r e s e n t  taxonomy 
o f  C a n i n i a ,  m ust  be i n c l u d e d  i n  t h e  g r o u p s  c y l i n d r i c a  a nd 
b e n b u r b e n s i s . T h i s  i s  a  s t u d y  o f  v a r i a t i o n  among c o r a l s  
f a l l i n g  w i t h i n  t h e  C. c y l i n d r i c a  and  C. b e n b u r b e n s i s  
g r o u p s ,  c o l l e c t e d  f rom  a  r e s t r i c t e d  s t r a t a l  u n i t .  I t  
c a n n o t  be a  s t u d y  o f  e v o l u t i o n  a n d  n e i t h e r  can  a  morpho­
l o g i c a l  t y p e  d e s c r i b e d  h e r e  be r e l a t e d  t o  a  s t a g e  i n  an  
e v o l i s i n g  p l e x u s ,  f o r  no s u c h  p l e x u s  h a s  b e en  d e s c r i b e d  
s a t i s f a c t o r i l y .
In  D i n a n t i a n  t i m e s ,  no r e l i a b l e  m o r p h o l o g i c a l  
p a t t e r n  o f  c h a n g e ,  a p p l i c a b l e  o v e r  t h e  a r e a  o f  B r i t a i n  
a n d  I r e l a n d ,  h a s  y e t  b een  d e f i n e d  f o r  t h e  C. c y l i n d r i c a  
o r  C. b e n b u r b e n s i s  groups o f  c o r a l s ,  o r  f o r  t h a t  m a t t e r  
a n y  o t h e r  c o r a l  g r o u p .  T h i s  means t h a t  no e v o l i s i n g  
p l e x u s  o f  c o r a l s  h a s  b een  d e f i n e d  i n  w h ic h  t h e  m orpho­
l o g i c a l  c h a r a c t e r s ,  c h a n g i n g  w i t h  t h e  p a s s a g e  o f  t i m e ,  
a r e  s u c c e s s f u l l y  an d  d e p e n d a b l y  r e l a t e d  t o  p a r t i c u l a r
/ s t r a t a l
P la te  10.





f i g u r e s  n a tu r a l  s i z e
- specimens s im ila r  to  Caninia 
benburbensis , but sm aller than  
the type m a te r ia l .
-  s im ila r  to  the holotype of C. 
benburbensis , but have l e s s  
heavy ste reop lasm ic  th icken ing  
of sep ta .
-  s im ila r  to  Mt r a n s i t i o n a l  form s” 
between C. c y l in d r ic a  and 
C. benburbensis r e fe r r e d  to  by 
Lewis (1927, p . 3 8 0 ).

P la te  11.
P la t e  1 1 .
A l l  f i g u r e s  n a tu r a l  s i z e
. -  are  forms in term ed ia te  between 
Caninia c y l in d r ic a  and Caninia 
benburbensis.
-  i s  a form of C. c y l in d r ic a  w ith  
heavy stereoplasjn ic  th icken ing .
-  i s  ty p ic a l  of G. c y l in d r ic a .

P la te  12.
F a n d  G.
P la t e  1 2 .
A l l  f i g u r e s  n a tu r a l  s i z e
a r e  b r e v i s e p t a t e * f o r m s  more 
t y p i c a l  o f  C a n i n i a  b e n b u r b e n s i s  
t h a n  C a n i n i a  c y l i n d r i c a .
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s t r a t a l  z o n e s  i n  t h e  D i n a n t i a n ,  o v e r  a  g e o g r a p h i c  
a r e a  e m b r a c in g  B r i t a i n  an d  I r e l a n d .
2 . Palaeosm ilia
Corals of the type of  P alaeosm ilia  a re  found 
a sso c ia ted  w ith  the Caninia cy l in d r ic a  and benburbensis 
fauna of the Ballyheron Limestone. The la rg e  and 
sm all forms, described  below, occur to g e th e r  a t  the 
same horizon.
H i l l  (1938, p .120) included s im ila r  types in 
the  range of v a r ia t io n  of P alaeosm ilia  m urchisoni.
She a lso  po in ted  out (p .120) the weakness of Vaughan’s 
(1905) suggestion  th a t  C2 S^ forms of P. murchisoni •
(Cyathophyllum 0) can be d is t in g u ish ed  from P. murchisoni 
o f the D zone. In f a c t ,  no r e l i a b le  d i s t in c t io n  has 
yet been made between forms occurring  a t  d i f f e r e n t  
Visean horizons.
As the c a l ic e s  of the sm all forms are  seen they 
are  complete in d iv id u a ls  and t h e i r  sm all s iz e  i s  not 
due to a m issing d i s t a l  p o r t io n .  The graph (f  i g . 1 2 ) 
r e l a t e s  s e p ta l  number to in t r a th e c a l  d iam eter.
/ I n t r a t h e c a l
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8 07 06 0
NUMBER OF MAJOR SEPTA
4 0 50
Fig . 12.
The graph i l l u s t r a t e s  the  r e la t io n s  between 
in t r a th e c a l  diam eter and number o f  major 
sep ta  fo r  la rg e  and small forms of 
P a laeosm ilia  m urchisoni.
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In t r a th e c a l  and not t o t a l  diam eters are measured as 
t h i s  avoids the  i r r e g u l a r i t i e s  g en e ra lly  common to 
d issep im en ta l zones. I t  appears th a t  the sm all forms 
are not merely ju ven ile  s tag es . The small forms 
reach a cond ition  where there  i s  an increase  in  d ia ­
meter w ithout an increase  in  the number of septa  a t  a 
stage w ith  many fewer sep ta  than in  la rg e  forms. Up 
to  the stage of maximum s e p ta l  development, however, 
the small forms have a g re a te r  number o f  sep ta , a t  
equ ivalen t in t r a th e c a l  d iam eters , than the la rg e  forms 
( f i g . 1 2 ).
(a ) Small forms ( p i . 13, f ig s .  1,2 and 3)
A small form of P a laeo sm ilia , w ith in t r a th e c a l  
d iam eter about 2  cm. having 6 2  major sep ta ,  i s  c lo se ly  
s im ila r  to P. m u ltila rne lla ta  M!Coy described  by Lewis 
(1930, p . 274, p i .  XXII, f i g s .  14 a-e) from the 
zone of the I s le  of Man. An e s s e n t ia l  fe a tu re  appears 
to be the arrangement of ta b e l la e  which, seen in  
lo n g i tu d in a l  sec tio n s  of the  c e n tr a l  zone, sag m edially  
and are  arched s l i g h t ly  p e r ip h e ra l ly .  The Manx forms 
are  sa id  to  have 5 0  major sep ta  a t  2  cm. diam eter.
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Garwood (1912, p . 562 and p l .L ,  f ig s .  5-7) des­
cribed  and i l l u s t r a t e d  P. m u lti lam e lla ta  from the 
M ichelin ia zone of A rnside, but made no mention of 
the ta b u la r  s t ru c tu re s  recorded by Lewis. The figured  
sec tion  has 7 5  major sep ta  a t  an in t r a th e c a l  diameter 
o f 2 -  2 .5  cm. Garwood f igu red  a t ra n sv e rse ,  but not 
a lo n g i tu d in a l ,  sec tio n  of M'Coy!s type.
H i l l  (1938) did not recognize P. m u lti lam e lla ta  
M!Coy as a species d i s t in c t  from P. m urchisoni« and 
poin ted  out the g rea t v a r ia t io n  in  appearance, accord­
ing to  the plane of se c tio n ,  of the ta b u la r  s t ru c tu re s  
in lo n g i tu d in a l  sec tio n s .
Cb) Large forms ( p l . l 3 5 f i g s .  4 and 5)
Large forms of P alaeosm ilia  ty p ic a l  of P. murchisoni 
occur in  a s s o c ia t io n  with small forms, and according to 
H i l l  (1938) are not s p e c i f ic a l ly  d i f f e r e n t .
The maximum diameter of the la rge  forms is  6 .5  cm. 
The proximal ends are g en e ra lly  broken o f f ,  but the 
approximate leng th  of such forms i s  7 cm. The sep ta  
are  of two orders  and the  number v a r ie s  w ith diameter 
(see f i g . 12). Major sep ta  extend almost to  the ax is
/and
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and  a r e  o f  s l i g h t l y  u n e q u a l  l e n g t h ;  N ear  t h e  a x i s  
some o f  t h e  m a j o r  s e p t a  c o n v e r g e  i n  g r o u p s .  At 
6 cm. d i a m e t e r  t h e  m in o r  s e p t a  r e a c h  t o  w i t h i n  1 . 3  cm. 
o f  t h e  a x i s .  Where t h e  m in o r  s e p t a  t e r m i n a t e  t h e y  
a r e  g e n e r a l l y  c o n n e c t e d  t o  t h e  m a jo r  s e p t a  by d i s s e p i ­
m e n t s ,  b u t  o c c a s i o n a l l y  t h e y  a r e  s e e n  t o  c u r v e  t o w a r d s ,  
and  f u s e  w i t h ,  m a j o r  s e p t a .  The two m in o r  s e p t a  on 
e i t h e r  s i d e  o f  t h e  c a r d i n a l  s e p tu m  a r e  n o t  l o n g e r  t h a n  
t h e  o t h e r s .
The d i s s e p i m e n t a r i u m  e x t e n d s  a s  n e a r  t o  t h e  a x i s  
a s  t h e  m in o r  s e p t a .  The d i s s e p i m e n t s  a r e  s m a l l  and  
r e g u l a r  e x c e p t  f o r  a  p e r i p h e r a l  zone  i n  d i s t a l  s e c t i o n s ,  
w here  t h e  d i s s e p i m e n t s  a r e  o f  l o n s d a l e o i d  t y p e  a n d  n o t  
p e n e t r a t e d  by  s e p t a .  The w a l l  b e tw e e n  t h e  d i s s e p i m e n ­
t a r i u m  an d  t a b u l a r i u m  i s  s h a r p l y  d e f i n e d .  T a b u l a e  
s e e n  i n  l o n g i t u d i n a l  s e c t i o n s  ( p i . 13* f i g . 5)  have  
n a r r o w  u p t u r n e d  e d g e s ,  an d  s l i g h t  a x i a l  s a g .  G lo b o se  
c o n v e x  t a b e l l a e  a r e  commonly s e e n  r e p l a c i n g  t a b u l a e .
T h e r e  i s  a  s h a r p  d e m a r c a t i o n  o f  t a b u l a r i u m  a n d  d i s s e p i ­
m e n ta r iu m  i n  l o n g i t u d i n a l  s e c t i o n s .
An i m p o r t a n t  f e a t u r e  o f  t h i s  c o r a l  i s  t h e
/ p o s s e s s i o n
p o s s e s s i o n  o f  an  o u t e r  zone  o f  l o n s d a l e o i d  d i s s e p i ­
m e n t s .  S i m i l a r  fo rm s  a r e  r e c o r d e d  by H i l l  (1938? 
p . 1 1 9 )  f ro m  t h e  D2 zone o f  B r i s t o l .  The I r i s h  fo rm s  
a r e  f ro m  a  much lo w e r  h o r i z o n  ( C ^ i ^  *
The e igh t specimens s e r i a l l y  sec tioned  are 
in s u f f i c ie n t  to  provide inform ation fo r  g e n e ra l isa ­
t io n s  to be made, but show a considerable range of 
v a r ia t io n  w ith in  the genus Palaeosm ilia  c o l le c te d
parf'oj ik-e.
from the lower/Ballyheron Limestone. At one l o c a l i ty  
la rg e  and small forms were found in the same bed.
The r e la t io n  between in t r a th e c a l  diameter and number 
of sep ta  i l l u s t r a t e d  in  f ig u re  1 2 , suggests th a t  there  
i s  overlap between la rg e  and small forms and th a t  they 
may in  f a c t  be conspec if ic . That i s  there  i s  no w ell-  
defined d if fe ren ce  of form between P. murchisoni and 
P. m u lti lam e lla ta .
P la te  13.
P la t e  1 3 .
A l l  f ig u r e s  X 1 .5  n eg a tiv e  photographs o f  
c e l lu lo s e  p e e l s .
F igs. 1 & 2. Transverse sec tio n s  o f  a sm all form 
of Palaeosm ilia  s im ila r  to  
P. m u lt i la m e lla ta  (M!Coy) described  
by Lewis (1930, p . 274).
F ig . 3 . Longitud inal se c tio n  o f c o ra l  i l l u s ­
t r a te d  in  f ig s .  1 and 2.
F ig .4. Transverse sec tio n  of P a laeosm ilia
murchisoni.
F i g . 5. L ongitud ina l s e c t io n  o f  c o r a l  i l l u s ­
tra ted  in  f i g . 4 .
4 5
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V I I I .  SYSTEMATIC PALAEONTOLOGY
The f o s s i l s  described  below were c o l le c te d  
p e rso n a lly  from the Ardfinnan -  Mitchelstown syncline 
and t h i s  m a te r ia l  i s  in  the keeping of the Hunterian 
Museum, Glasgow U n iv ers ity .
Koninckonhyllum tortuosum (Michelin) C arru thers  1913 
( p i . 14, f i g . l . )
R ela tion  of number of sep ta  
to  s ize  fo r  d i s t a l  sec tio n s  
through 6  specimens.
No. of major septa  33 36 3 6  34 32 3 6
Diameter in  m.m. 11 10 10 12 9 12
These are sm all s o l i t a r y  co ra ls  w ith  zaphrentoid 
e a r ly  s tages and l a t e r  a s t ru c tu re  g en e ra lly  s im ila r  
to  L i th o s t ro t io n . In ephebic sec tio n s  the septa  are  
withdrawn from the columella and a narrow dissepimen- 
tarium  appears . The specimens are c lo se ly  s im ila r  to  
Lophophyllum tortuosum (M ichelin), described  by 
C arru thers  1913* C arru thers  K. tortuosum was from 
Z2  and C horizons of Tournai, Belgium. At Hook Head 
Co. Wexford (Smyth 1930, p . 540) recorded the  spec ies
/from
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from the Upper M ichelin ia  favosa beds (Y). C arru thers  
(1913, p . 52) s ta te d  th a t  nK. tortuosum appears to  be 
a c h a r a c t e r i s t i c a l l y  Tournaisian  sp ec ie s” , but a t  
the  same time he r e f e r s  to  i t s  occurrence in  the 
Lower Limestone of Castletown, I s le  of Man where,
!li t  seems to  be w ell up in  the Visean". This Lower 
or Castletown Limestone o f the  I s le  of Man i s  l a t e r  
(Lewis 1930, p . 233, f i g . l )  r e fe r re d  to  zones.
K. tortuosum . then , has been recorded from Z2  to  
zones.
Koninckonhyllum n raecurso r (Howell)
( p i . 14, f ig s .  2 -  6 )
3 8  major sep ta  a t  1 7  m.m. diam eter. D issepim ental 
zone 2 - 3  m.m. wide.
The dissepim ents are of concen tric  and angulo- 
concen tric  types and th e re  are  about s ix  rows in  the 
dissepim entarium . The minor sep ta  are over h a l f  the 
leng th  of the major sep ta .  The a x ia l  s t ru c tu re  i s  
cusp idate  towards the counter and c a rd in a l  sep ta . In 
tran sv e rse  se c tio n s  a s to u t  c e n tr a l  rod can be seen 
w ith r a d ia t in g  lam ellae and 4 to 6  concen tric  t a b e l l a r  
in te r s e c t io n s .  This "open” a x ia l  s t ru c tu re  i s
/ t y p ic a l
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ty p ic a l  of Howell's " c a r ru th e r s e l lo id "  v a r ia n t  (Howell 
1938, p .14). The r a d ia l  lam ellae are about as numer­
ous as the major sep ta  and o f te n  meet the d i s t a l  ends 
of the major sep ta , except in  the region of the 
ca rd in a l  fo s su la .  Here the column i s  surrounded by 
unbreached t a b e l l a r  in te r s e c t io n s .
Howell 1938 in  defin ing  the new spec ies 
K. p raecu rso r d is t in g u ish ed  i t  from C a rru th e rse l la  
compacta (Garwood) on the following grounds.
( i )  The c o n s is te n t  development of minor lam ellae 
opposite  the minor sep ta  in  C. compacta i s  not obtained 
in  K. p ra ecu rso r .
( i i )  The r a d ia l  lam ellae of K. p ra e c u rso r . though w ell 
cemented w ith sclerenchyme, can e a s i ly  be discerned 
under a hand le n s .
( i i i )  No specimen of K. p raecu rso r shows proximal 
r e t r e a t  o f c a l i c u la r  sep ta , a fe a tu re  considered to  
be of generic rank in  C a r ru th e r s e l la .
Considering these  th ree  p o in ts  o f d if fe ren ce  
made by Howell.
( i )  I t  appears wrong to imply th a t  minor lam ellae
/o ccu rr in g
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occurring  opposite  minor sep ta  i s  a d iag n o stic  fe a tu re  
C« compacta* In Garwood’s (1912, p . 5%) words, 
"occas io na lly , a d d i t io n a l  lam ellae appear to  be 
in s e r te d ,  and occupy p o s i t io n s  facing  the minor sep ta" .
In f a c t  these a d d i t io n a l  lam ellae are  not a d i s t i n c ­
t iv e  fe a tu re  of Garwood’s i l l u s t r a t e d  se c tio n s .  Even 
so, Howell implied, e a r l i e r  in  h is  paper th a t  K. praecursor 
had 46 major sep ta  and l a t e r  s t a t e d  in  connection w ith 
the c a r ru th e r s e l lo id  v a r ia n t ,  th a t  about 8 0  r a d ia l  
lam ellae p re se n t .  This in d ic a te s  th a t  lam ellae 
do occupy p o s i t io n s  fac ing  minor sep ta  as w ell as major, 
and t h i s  i s  i l l u s t r a t e d  in  h is  f i r s t  p la te  ( p l . l ,  f i g . 14).
( i i )  The columella of K. p raecurso r holotype appears 
c lo se ly  s im ila r  to th a t  of G. compacta.
( i i i )  Howell s t a t e d  th a t  no specimen of K. n raecursor 
showed proximal r e t r e a t  o f c a l ic u la r  sep ta ,  but as no 
complete specimens were found and the  calyx was not 
described , i t  may not have been p re se n t .  The holotype
IS iM ustr-a.hi-oL bu
e o n s is ts—off a s in g le  t ran sv e rse  sec tio n  of a mature 
c o r a i l i t e .
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Overlooking the above d i f f i c u l t i e s  of comparison, 
i t  seems th a t  a d i s t in c t io n  may be made on the grounds 
th a t  C, compacta has an ou te r  zone of lonsda leo id  type 
d issep im ents , where the s e p ta l  ends are not continuous 
to  the w all .
K. p raecurso r i s  a c h a r a c te r i s t i c  species from 
the Caninia O olite  throughout Gower and the western 
p a r t  of the Vale of Glamorgan, but p e r s i s t s  in  reduced 
numbers in to  the Upper Caninia zone. I t  i s  very  ra re  
in Sr
Koninckophy Hum c f .  proprium (S ibley)
(p i .  14, f^igs. 7 and o)
42 major sep ta  a t  2 .4  cm. diam eter.
A prominent fe a tu re  of t h i s  specimen is  the 
s o l id ,  i s o la te d ,  apparen tly  non-dentate columella seen 
in  the ephebic s tage . Of the described  Koninckophylla 
i t s  combined s t r u c tu r a l  fe a tu re s  are  most c lo se ly  s im ila r  
to  those of K. proprium (S ib ley  1908). I t s  sm aller s iz e  
and the nature  of the d issep im en ta l area  d i s t in g u is h  
i t  from K« magnificum (Thompson and Nicholson).
K. proprium (Sibley) i s  s im ila r  in  s ize  and s e p ta l
/numbers
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numbers to  K. columaturn (George), but the l a t t e r  has 
a more r e s t r i c t e d  s e p ta - f re e  c e n tr a l  a re a ,  a den ta te  
columella and close packed herringbone d issepim ents 
e x tra th e c a l ly .
Koninckouhvllum c f .  columatum (George)
(p i .  14, t i g .  9)' --------------
41 major sep ta  a t  2.5" cm. diam eter.
The general form and p roportion  of dissepimen- 
tarium , tabularium  and a x ia l  s t ru c tu re  i s  s im ila r  to 
K. magnificum. but the specimens are sm aller and have 
fewer sep ta , (masnificurn has 59 major sep ta  a t  4 .0  cm. 
diam eter) The sep ta  are not d i la te d  in  the tabularium  
as in  magnificurn.
K. s c a r le t te n s e  (Lewis 1930) d i f f e r s  by having 
the sep ta  th ickened in t r a th e c a l ly  and more c lo se ly  se t 
(54 major sep ta  a t  3 cm. d iam eter) .
The I r i s h  s p e c im e n s  a r e  s i m i l a r  t o  K. co lum atum  
(G eorge  1 9 27 )  e x c e p t  f o r  t h e  p e r i p h e r a l  l o n s d a l e o i d  
d i s s e p i m e n t s  r e c o r d e d  i n  c o lu m a tu m . H i l l  (1 9 3 9 ,  P*89)  
c o n s i d e r s  K» co lum atum  t o  i n c l u d e  t h r e e  d i s t i n c t  s p e c i e s .  
K .3  Vaughan  ( 1 9 0 5 ,  p i . X X I I I ,  f i g . 4 )  i s  n o t  n o t i c a b l y
/ a f f e c t e d
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a f f e c t e d  by  s e c o n d a r y  t h i c k e n i n g  and d o e s  n o t  p o s s e s s  
a  l o n s d a l e o i d  b o r d e r .  T h ese  I r i s h  s p e c im e n s  a r e  c l o s e l y  
s i m i l a r  t o  K.@ V aughan ,  w h ic h  i s  i n c l u d e d  by George 
( 1 9 2 7 , p . 8 8 ) a s  a  synonym, an d  p o s s i b l y  s l i g h t l y  
e a r l i e r  t im e  v a r i a n t ,  o f  K. co lum atum .
K . 9  Vaughan 1 9 0 ?  was r e c o r d e d  f ro m  z o n e .
K. co lum atum  (George  1927 )  was r e c o r d e d  f ro m  z o n e .
Ko n i  nckonh.vllurn ? c a r l y a n e n s e  (Smyth 1915)
( p i .  1 4 ,  f i g s . '  10 -  1 2 )
40 m a j o r  s e p t a  a t  2 cm. d i a m e t e r .
T h i s  s p e c im e n  h a s  a  d e n t a t e  c o l u m e l l a  and  
numerous t a b e l l a r  i n t e r s e c t i o n s  w i t h  a p p a r e n t l y  d i s ­
c o n t i n u o u s  l a m e l l a e .  The d i s s e p i m e n t a r i u m  i s  l a r g e l y  
s t r i p p e d  o f f ,  b u t  i n  p l a c e s  up t o  t h r e e  rows o f  d i s s e p ­
i m e n t s  a r e  v i s i b l e .  The s e p t a l  a n d  d i s s e p i m e n t a l  
a r r a n g e m e n t  i s  s i m i l a r  t o  R y l s t o n i a , b u t  R y l s t o n i a  has  
a  d i s t i n c t i v e l y  l a r g e  c e n t r a l  c o l u m e l l a .
The g e n e r a l  fo rm  and  r e l a t i o n  o f  number o f  s e p t a  
t o  s i z e  i s  s i m i l a r  t o  K. c a r l y a n e n s e  (Smyth  1 9 1 5 ) ,  b u t  
t h e  l a t t e r  h a s  a  m e s i a l  p l a t e  c o n t i n u o u s  w i t h  t h e  
c o u n t e r  s e p tu m ,  w h i l e  i n  t h e  p r e s e n t  sp e c im e n  i t  i s
/ a p p a r e n t l y
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apparen tly  d iscontinuous. Also the major sep ta  of 
K. carlyanense are le s s  th ickened and ta p e r  to  a 
p o in t ,  in  c o n tra s t  to  the b lunt s e p ta l  ends of the 
I r i s h  specimens. K. carlyanense has l e s s  numerous 
t a b e l l a r  in te r s e c t io n s .
Koninckophyllum sp. ( p i . 14, f i g . 13)
The d issep im en ta l zone occupies approximately 
one t h i r d ,  the major sep ta  two th i rd s  and the a x ia l  
s t ru c tu re  one t h i r d ,  of the rad iu s  of the corallum.
The a x ia l  s t ru c tu re  appears to  be an a x ia l  p la te  
continuous w ith  a major septum, and to be elongate 
perpend icu lar to the c a rd in a l  - counter c a rd in a l  a x is .  
Six r a d ia l  lam ellae are seen linked  by th ree  t a b e l l a r  
in te r s e c t io n s .
Six to e igh t rows of concen tric  or herringbone 
d issepim ents are p resen t e x t ra th e c a l ly .  Most of the 
minor sep ta  are  degenerate , but a few are  h a l f  the 
leng th  of the major sep ta . Five s e r ie s  of t a b e l l a r  
in te r s e c t io n s  are  seen between the theca and the a x is .
K. vesiculosum (Garwood 1912) and K. a sh fe lle n se  
(Garwood 1912) are small forms in  which the p roportions
/of
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of the a x ia l  zone, major sep ta  and dissepimentarium 
are s im ila r  to  the p resen t specimen.
No. of ma.jor Diameter 
sep ta  in  mm.
Present specimen 44 13
Garwood’s f ig u red  K .ash fe llen se  45 17
K. vesiculostun (Garwood) 3 8  20
The p re sen t specimen d i f f e r s  from vesiculosum 
in  the absence of a non-sep ta te  marginal d issep im en ta l 
zone. I t  d i f f e r s  from K. a sh fe l le n se  in  having a 
g re a te r  s e p ta l  number a t  a sm aller d iam eter, and a lso  
in  the  form of the a x ia l  s t ru c tu re s .  In K. a sh fe llen se  
the columella i s  very th in  and l a t h - l i k e .
? KoninckophyHum sp. ( p i . 14, f ig s .  14 and 15)
40 major sep ta  a t  1 . 9  cm. in t r a th e c a l  diam eter.
The dissepim ents of t h i s  co ra l  are angulo-con- 
c e n tr ic  or herringbone and are disposed w ith  b i l a t e r a l  
symmetry about the ca rd in a l-co u n te r  c a rd in a l  a x is .
Minor sep ta  are  degenerate . The se p ta l-d is sep im en ta l  
arrangement i s  s im ila r  to  Dibunophvllum. The a x ia l  
s t r u c tu r e ,  c o n s is t in g  of a thickened median p la te
/co n f lu en t
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confluent w ith a major septum, i s  circum scribed by 
t a b e l l a r  in te r s e c t io n s  giving the a x ia l  s t ru c tu re  a 
rhomboid form.
The sho rt minor sep ta  and d issep im enta l p a t te rn  
are not ty p ic a l  of KoninckonhvHum. while the absence 
of obvious r a d ia l  lam ellae in  the a x ia l  s t ru c tu re  i s  
not ty p ic a l  of Dibunophvllum.
Koninckonhyllum so. ( p i . 14, f ig s .  16 - 19)
44 major sep ta  a t  3 cm. diam eter.
This specimen has a r e l a t i v e ly  wide d issep im ental 
zone and narrow a x ia l  zone. The minor sep ta  are about 
h a lf  the len g th  of the major sep ta , while the a x ia l  
zone i s  about one f i f t h  of the t o t a l  d iam eter. The 
s e p ta l  and d issep im enta l arrangement is  c l i s io p h y l l id .  
The a x ia l  s t ru c tu re  i s  not c l i s io p h y l l id  because of 
i t s  r e s t r i c t e d  s ize  and because the lam ellae  are d i s ­
continuous elements while the  ta b e l la e  are  continuous. 
This i s  a koninckophylloid c h a rac te r .
The a x ia l  s t ru c tu re  has an i r r e g u la r  bounding 
w all and an o u te r  zone of an i r r e g u la r  v e s ic u la r  na tu re . 
A median p la t e ,  d iscontinuous w ith c a rd in a l  and counter
/ c a rd in a l
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ca rd in a l  sep ta , i s  seen w ith  a ttached  lam ellae and 
circumscribed by t a b e l l a r  in te r s e c t io n s .
The lo n g i tu d in a l  sec tio n  f f ig .1 9 )  i s  konincko- 
ph y llo id  and has complete te n t  shaped ta b e l la e  with 
d iscontinuous lam ellae between.
Carcinophvllum simplex (Garwood)
■ I ■» .  ■  p i I 1    ■■ ■( p i . 15? f i g . l )
The a x ia l  s t ru c tu re  i s  composed of th ic k  
i r r e g u la r ly  tw is ted  v e r t i c a l  lam ellae , some of which 
are  continuous with the inner ends of the major sep ta . 
The thickened a x ia l  s t ru c tu re  remains a ttached  to  one 
th ickened major septum, the counter septum. The 
major sep ta  are short and b lu n t .  There are  32 a t  a 
diam eter of 11 mm. These are confluent a t  t h e i r  
bases to  form a th ic k  w all. The minor septa  are  small 
and do not p en e tra te  t h i s  w all.  One, or in  p lace s , 
two rows of d issepim ents are  seen ou ts ide  the th ickened 
theca and are  of concen tric  type.
This specimen i s  very  "like Care inop h.vllum simplex 
(Garwood 1912). Garwood s ta te d  ( p .557) th a t  t h i s  
form had 28 major sep ta  a t  1 7  mm. diam eter, although
/h a
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he figured  a specimen (pl.XLVIII, f ig .4 a )  17 mm. in  
diam eter which has 35 major sep ta . His f ig u re  shows 
one, or in  p lace s , two rows of concen tric  dissepim ents. 
Garwood pointed out th a t  i t  i s  not u n t i l  l a t e  growth 
s tages  in  the genus Carcinophyllum th a t  non-septa te  
d issepim ents appear.
The f a c t  th a t  the major sep ta  are not s trong ly  
continuous w ith  the lam ellae , and th a t  d issepim ents 
are  p re se n t ,  may in d ic a te  th a t  t h i s  i s  not a proximal
K-
sec tio n . I t  d i f f e r s  from C. medipense (S ib ley  1906, 
p .369)5 which has a c i r c u la r  and s tro n g ly  bounded 
c e n t r a l  area  and from C.<9 (Vaughan 1905) which has a 
g re a te r  development of the p e r ip h e ra l  v e s ic u la r  zone 
and from R ylston ia  n reacu ta  (Howell 1933) because 
preacu ta  has no d issep im ents .
Careinoph.vllum simplex is  a f a i r l y  dependable 
in d ic a t io n  of the Upper Caninia zone.
Cravenia c f .  lam eH ata  (Howell)
(pl.15 ', f i g .  3*)
The s t ru c tu re  of t h i s  c o ra l  i s  c lo se ly  s im ila r  
Cravenia la m e l la ta . described  by Howell (1938). The
/main
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main poin t of d if fe ren ce  i s  the g re a te r  number of 
sep ta  and s l i g h t l y  la rg e r  s ize  of the p resen t specimens.
Ho. of ma.ior Diameter cm. 
sep ta
I r i s h  specimen 45 2.1
». it 45 2.3
C. lame H a t  a holotype 42 2 .1
The d i s t in c t iv e  fe a tu re s  are the short un th ick­
ened medial p la te  confined to  the c e n tr a l  p a r t  of the 
column, the tw is ted  lam ellae which are more numerous 
than the major sep ta , and the  absence of d issepim ents. 
There i s  no in d ic a t io n  th a t  dissepim ents have ever 
been p re se n t .  The ou te r  w all of the specimen i s  the 
ep ith eca .
Cravenia is  t y p ic a l ly  a C2S^ genus.
Cravenia c f .  r  hytoide s (Hudson)
( p i . 15, f i g s .  4 - 6 )
Ho. of major sep ta  30 31 34
Diameter in  mm. 13 14 17
The small minor sep ta , few tabu lae  in  s e p ta l  
a rea ,  absence of d issepim ents and la rg e  c e n t r a l  complex, 
suggests t h i s  specimen i s  C ravenia. The th ic k  reg u la r
/o u te r
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ou ter w all suggests th a t  the absence of d issepim ents 
i s  not due to t h e i r  removal. The c e n tr a l  column is  
about h a lf  the width of the corallum and enclosed in  a 
cusp idate  bounding w all .  There are  about f iv e  ta b u la r  
in te r s e c t io n s  ra d ia te d  by many lam ellae . A dentate  
columella gives way in  the ephebic s tages  to  a th ic k ­
ened form. This columella has g re a te r  th icken ing  than 
Hudson*s f igu red  type. The a x ia l  s t ru c tu re  and minor 
s e p ta l  development d is t in g u is h  i t  from C. t e l a  and 
C. la m e l la ta .
Cravenia sp. ( p i . 15? f i g . 2 .)
The general s t ru c tu re  of t h i s  specimen i s  s im ila r  
t o  C. rjhyto ides, but there  i s  an absence of an obvious 
w all l im it in g  t h e  c e n tr a l  a rea  and the medial p la te  i s  
unthickened.
Caninia c f .  cornuconiae (M ichelin) in  Vaughan 190? 
t p l . l 5 ,  f ig s .  7 and 8)
37 sep ta  a t  1 .6  cm. diam eter.
These specimens are  c lo se ly  s im ila r  to described
and i l l u s t r a t e d  m a te r ia l  in  Vaughan (1905, p . 303, p i .
XXII, f ig .3 b ) .  As in  Vaughan*s i l l u s t r a t e d  m a te r ia l ,
/ th e
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the fo ssu la  i s  s i tu a te d  on the convex side of the 
corallum.
Caninia sp. ( p i . 15, f ig s .  9 and 10)
41 major sep ta  a t  1 .8  cm. diam eter.
Five or s ix  rows of angulo-concentric  or 
herringbone dissepim ents a re  p resen t in  the counter, 
but not in  the c a rd in a l  h a l f .  Minor sep ta  are  not 
p re se n t .  The major septa  reach almost to  the  ax is  
and in  the c a rd in a l  h a l f  a re  g re a t ly  th ickened a t  
t h e i r  bases, but ta p e r  c e n t r a l ly  where they become 
sinuous. A lo n g i tu d in a l  sec tio n  rev ea ls  f l a t  tabu lae  
spaced approximately 1 mm. ap a rt  and downturned marg­
in a l ly .
A tran sv e rse  sec tio n  has the general aspect of 
C. minor (Lewis 1930)? but the lo n g i tu d in a l  sec tio n  
does not have the in c lin ed  "zaphrentoid" tabu lae  of 
th a t  spec ies .
Caninia c f . su b ib ic in a  (M*Coy)
( p i . l 5 ,  f i g s .  11 and 12)
34 major sep ta  a t  2.2 cm. diam eter.
Major sep ta  unthickened and extending ju s t  over
h a l f  way to  the ax is .  Minor sep ta  one th i r d  the
/ le n g th
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len g th  of major sep ta  and having 2-4 concen tric  
d issep im enta l in te r s e c t io n s .  Fossulae are  not prom­
in en t .  A lo n g i tu d in a l  sec tio n  rev ea ls  f l a t  tab u lae ,  
downturned m arg inally , w ith approximately 1 mm. spacing.
G enerally  s im ila r  to G. sub ib ic ina  (MfCoy), but 
much sm aller in  s ize  and s e p ta l  number. I t  i s  more 
c lo se ly  s im ila r  to C c f . sub ib ic in a  (MfCoy) in  Wilmore 
(1910, pi.XXXIX, f i g . 3 ).
Caninia c f .  caninoides (S ib ley)
( p l . l ^ j  f i g . l 3 l
30 major septa  a t  2.3 -  2 .4  cm. diameter.
The one sec tio n  o f t h i s  co ra l  a v a ila b le  i s  
s im ila r  to C. caninoides (S ib ley) except fo r  i t s  
fewer major sep ta . The narrow completely non-septa te  
d issep im en ta l zone i s  a d i s t in c t iv e  fe a tu re .
? Caninia s c . ( p l . l 6 ,  f ig s .  1 and 2)
60 major sep ta  a t  4 cm. diam eter.
This co ra l  has a "zaphrentoid" form in as much 
as minor sep ta  and d issepim ents are absent and the 
major sep ta  are long, reaching almost to  the ax is  of 
the co ra l .  The tabu lae  are  not in c lin ed  w ith  t h e i r
/h ig h e s t
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highest p o in ts  a t  the inner edge of the fo s su la ,  as 
in  nZ anh ren tisM but a re  f l a t  w ith downturned margins 
as in  C anin ia . The fo ssu la  i s  not conspicuous. The 
sep ta  have g re a t ly  th ickened bases and ta p e r  markedly.
tlZ anhren tisn c f .  c o n s t r ic ta  (C arru thers)
( p i . 16, f i g . 3 .)
25 major sep ta  a t  11 cm. diam eter.
These specimens are c lo se ly  s im ila r  to 
Z. c o n s t r ic ta  (C arru thers  1910, pl.LXVI, f ig .5 a )  
but are  of s l i g h t ly  la rg e r  s ize  (ephebic c o n s t r ic ta  
7 mm. d iam eter) . A developmental stage of A llo tro p io -  
ohyllum in  H i l l  (1940 p i .V I I ,  f ig s .  17 and 18) i s  
s im ila r  but has sh o r te r  minor sep ta .
"ZaDhrentisn c f . c o n s t r ic ta  (C arru thers) in  Smyth 1930.
( ? C T 7  f l i . 4 . ) ----------------------
S im ila r  to Z. c o n s t r ic ta  (C arru thers) in  Smyth 
1930 with the d iffe ren ce  th a t  the p resen t specimen i s  
s l i g h t ly  la rg e r  and the s e p ta - f re e  a x ia l  space i s  wider.
iri-t ho s t  r  o t  io n t  i dae
L i th o s tro t io n  m artin i  (Edwards and Haime)
( p i . 1 7 , f i g . 1.1
Five specimens are  sec tioned  and the range of 
diam eter and s e p ta l  number i s : -
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I r i s h  specimens 24-26 major sep ta  a t  8 .5  - 10 mm. diam.
Edwards & Haime’s 26  » n 11 9  mm. d i a m e t e r ,
f igu red  m a te r ia l
The I r i s h  s p e c im e n s  a r e  c l o s e l y  s i m i l a r  t o  
L. m a r t i n i  a s  d e s c r i b e d  and  f i g u r e d  by E dw ards  a n d  
Haime ( 1 8 5 4 ,  p . 1 9 7 5 t a b .  X L . ) .
F u r t h e r  c o l o n i e s  were  f o u n d  ( s e e  p l . l 7 5 f i g . 2 . )  
w h ic h  h a v e  t h e  b a s i c  m a r t i n i  s t r u c t u r e  b u t  a r e  s m a l l e r  
t h a n  Edwards  and  Haime's d e s c r i b e d  s p e c i m e n s .  The d ia ­
m e t e r s  r a n g e  f ro m  6 t o  8 mm. and t h e  s e p t a  v a r y  i n  
number f ro m  21 t o  2 8 .
L i t h o s t r o t i o n  p a u c i r a d i a l e  (MfCoy)
( p i . 1 7 , f i g . 3).
The s p e c im e n s  con fo rm  c l o s e l y  t o  L. p a u c i r a d i a l e
(M’Coy) i n  H i l l  (1939> p i . I X ,  f i g s .  1 and  2). There
a r e  1 8 -2 0  m a j o r  s e p t a  a t  a  d i a m e t e r  o f  4  mm.
Dinhyph.vllum la tesep ta tum  (MfCoy)
( p i . 1 7 , f i g . 4 )
17  t o  23 m a j o r  s e p t a  a t  3 . 5  t o  4 . 5  mm. d i a m e t e r .
One, o r  i n  p l a c e s ,  two rows o f  d i s s e p i m e n t s  a r e  
s e e n ,  b u t  commonly t h e  d i s s e p i m e n t s  a r e  damaged o r  
m i s s i n g .  The t h i c k e n i n g  o f  t h e  m a j o r  s e p t a  i n t r a t h e c a l l y
/ d i s t i n g u i s h e s
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d is t in g u ish e s  t h i s  specimen from D. fas icu la tum  (M!Coy).
M ichelin ia  megastoma (P h i l l ip s )
(p i. 'ib , ' f i g s .  6 and 7)
The la rg e  s ize  of t h i s  specimen, combined w ith
an absence of i r r e g u la r  lob a te  po res , i s  d iagno stic
of M. megastoma.
M ichelin ia cladonhora (Smyth 1930)
(p i .16, f i g s . 8  and 9)
The l a rg e s t  c o r a l l i t e s  have a diam eter of 1 cm.
They have a c i r c u la r  o u t l in e  and are  in  clumps of up
to  about s ix  in  number. Some of the c o r a l l i t e s  are
f re e  except a t  t h e i r  o r ig in .
Chaetetes sentosus (Fleming)
Colonies of up to  10 cm. d iam eter, composed of 
r a d ia t in g  c o r a l l i t e s ,  were c o l le c te d .  The c o r a l l i t e s  
are  polygonal and average 0.7 in  diam eter. This 
form i s  l a rg e r  than C. denressus in  which the c o r a l l i t e s  
are  le s s  than 0.2 mm. In Smith and Lang (1930, p i .X I I I ,  
f i g s .  1 and 2) Chaetetes sentosus and C. denressus are  
in c o r re c t ly  la b e l le d .
H ete roco ra lla
Hexanhvllia sp. (Stukenberg)
(p lo l6 ,  f i g . 10)
A slender tube of 1 mm. diameter with s ix  sep ta .
/The
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The s e p ta l  grouping i s  c h a r a c te r i s t i c  of H exaphvllia .
Brachiopods 
S p i r i f e r  to rn acen s is  group
S p i r i f e r  a t ten u a tu s  (Sow.) ,  S. to rn acen s is  
(de Kon.) and S. c la th ra tu s  (M!Coy) are c lo se ly  
s im ila r  forms and indeed were a l l  included by Davidson 
(1858, p . 19) in  the synonomy of S. s t r i a t a  (M artin).
S p i r i f e r  a f f .  c la th ra tu s  (M’Coy & Vaughan) in  Douglas 1909. 
( p i . 18, f i g s . 3 and 4)
The i l l u s t r a t e d  specimen i s  c lo se ly  s im ila r  to 
S. a f f .  c la th ra tu s  (M!Coy & Vaughan) in  Douglas (1909? 
pi.XXVI, f i g . 6) from the "Syringo thyris  zone". The 
I r i s h  m a te r ia l ,  which is  a sso c ia ted  with S. konincki 
and S. a t te n u a tu s . is  from the Reef Limestone Group 
and i s  of upper Ĉ S-ĵ  or S2 age. N eville  (1958, p .300) 
recordoiS . a f f .  c la th ra tu s  (M'Coy) from the "Upper 
S e rie s  of K noll-R eefs,f of E -c e n tra l  I re la n d . Smyth 
(1930, p . 543) record&tS. to rn acen s is  from the  Chonetes
/beds
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beds of Hook Head, which are s ta te d  to be of C2 age.
S p i r i f e r  a t ten u a tu s  (Sowerby)
This specimen i s  d is t in g u ish ed  from S. to rn acens is  
by i t s  b i fu rc a t in g  r i b s .  F requently  one of the 
branches of a divided r ib  i s  th ic k e r  than the o th e rs .  
This i s  p a r t i c u la r ly  n o ticeab le  on the v e n t ra l  valve.
The leng th  i s  2 3  mm. and the  width 13 mm. This 
specimen most resembles S. a t te n u a ta  (Sow.) although 
the width does not exceed twice the len g th . I t  may 
be a young form of t h i s  sp ec ies .
S p i r i f e r  c f .  t o r n a c e n s i s  (de  K o n in c k )
(pi.IB, fig.ll
This specimen d i f f e r s  from the above in  having 
a l e s s  pronounced sinus and r ib s  in  the v e n tra l  valve 
which are uniform and unbranched. I t  i s  s im ila r  to 
S. to rn acen s is  (de Kon.) and is  of Tournaisian age, 
coming from w ith in  200 fe e t  of the base of the D inantian 
succession south of Ardfinnan.
S p i r i f e r  konincki (Douglas)
(pi.IB, figs. $ and 6)
The specimen i l l u s t r a t e d  i s  c lo se ly  s im ila r  to
/m a te r ia l
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m ate r ia l  f ig u red  by Douglas (1909? pi.XXVI, f ig s .  l a  
and lb ) .  The d i s t in c t  grooves bounding the median
(X Jf'fcfo ld  of the d o rsa l  valve t s  c le a r ly  seen.
G o n ia ti te s
G o n ia ti te  fauna from P s h a l e s ,  ( p i . 19, f ig s .  1 & 2)
A g o n ia t i te  fauna in  shales  was found 1275 yds. 
on a bearing N..2950 from Garrymore crossroads. A ll  
the g o n ia t i te s  found belong to  one group, which is  
e i th e r  Neoglyphioceras s p i r a le  ( P h i l l ip s )  or G on ia ti tes  
granosum (P o rtlo ck ) . In e i th e r  case i t  in d ica te s  beds 
of P^ age. G o n ia ti te s  granosum is  a type in term ediate  
between Neoglyphioceras sp . and G o n ia ti te s  s p .  The 
d i f f i c u l t y  in  d is t in g u ish in g  between N. s p i r a le  and 
G. granosum a r i s e s  because t h e i r  ornament i s  very 
s im ila r  and the specimens found lack  v i s ib le  su tu re s .
A combination of su ture  and ornament i s  necessary  to 
make id e n t i f i c a t io n  c e r ta in .  S hell-shape , umbilicus 
and ornament being w ell p rese rved , th e re  i s  no doubt 
of the specimens f a l l i n g  in to  one or o the r  of these 
sp ec ies .
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G o n ia ti te s  from the Reef.
Three w ell preserved specimens of g o n ia t i te s  
were found a t  a l o c a l i t y  9 0 0  yds. on a bearing N.210° 
from Ballygorman, Ardfinnan. The su tu res  are q u ite  
c le a r ly  seen, but not the ornament. A combination 
of ornament and su ture  i s  necessary  to  make s p e c if ic  
id e n t i f i c a t i o n  c e r ta in .
The conclusion from the form of the g o n ia t i te s  
and t h e i r  su tu res  i s  th a t  they belong to the genus 
Beyrichoceras and are  near B. micronotum (P h i l l ip s )
The zonal use of Beyrichoceras i s  doub tfu l.
The s im i l a r i ty  of the forms of B eyrichocera to ides
imnlicatum ( P h i l l ip s )  and c f .  B eyrichoceras obtusum in  
George and Howell (1939? p . 5^5)  to  s im ila r  forms in  
B zone (SgB^) make i t  unwise to  use the genus 
Beyrichoceras as n e c e s s a r i ly  implying B zone.
C onu la riid s  
Conularia  c f .  elegans (S la te r )
The specimens have lo n g i tu d in a l  r id g es  w ith  a 
tra n sv e rse  ornament on e i t h e r  s id e ,  in  p laces  o f f s e t .
/The
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The lo n g i tu d in a l  r idges  are too re g u la r  to be a r e s u l t  
of squashing. The ornamentation i s  of narrow, f in e ,  
re g u la r  r id g es  separa ted  by wider furrows. The furrows 
in  p laces  a re  c le a r ly  seen to be crossed by evenly 
spaced b a r - l ik e  s t ru c tu re s .  The r idges  appear to  be 
smooth. There i s  an average of 66 t ran sv e rse  r idges  
in  1 cm.
The f in e  tran sv e rse  scu lp tu rin g  i s  a fe a tu re  
common among the c o n u la r i id s ,  but i s  a lso  seen on 
cephalopods a s ,  fo r  example, Qrthoceras c re b r i l i r a tu m  
(G irty  1909). Smyth (1950) f ig u red  a specimen of 
t h i s  species from P2 sh a les  in  North County Dublin, 
where the spacing of the  s t r i a e  (60 per cm.) compares 
c lo se ly  with th a t  of Clogheen specimens. However, 
the lo n g i tu d in a l  grooves and bars crossing  the furrows 
in d ic a te  Conularid and not Cephalopod a f f i n i t i e s .
S la te r  in her monograph describes  f iv e  species 
of D inantian C onu lariid s . Her spec ies C. elegans (p l.V , 
f i g . 14) i s  c lo se ly  s im ila r  to  the I r i s h  specimens 
except fo r  a wider spacing of t ran sv e rse  r id g es  (50 per 
cm. as a g a in s t  66 in  the I r i s h  specimens).
Plate 14.
P la t e  1 4 .
A ll f ig u re s  X 1 .5  -  negative photographs of 
c e l lu lo s e  p e e ls .
F i g . l .  Koninckophvllum tortuosum (M ichelin) 
in  C arru thers  (1913).
F ig s .2 -6 .Koninckophyllum praecursor (Howell).
Five t ra n sv e rse  sec tio n s  of a s in g le  
specimen.
F i g s .7 & 3. Koninckophyllum c f .  proprium (S ib ley ).  
F ig . 9 . Koninckophyllum c f .  columatum (George).
F i g s .10-12. KoninckophyHum ? carlyanense (Smyth). 
F ig .13. Koninckophyllum sp.
F igs.l4& l5’. Koninckoph.vllum sp.
F ig s . 16-19. KoninckophyHum sp.
M m §
P la te  I? .,
P la te  15.
A ll  f ig u re s  X 1 .5  -  negative photographs of 
c e l lu lo se  p ee ls .
F ig . 1. Carcinonhyllum simplex (Garwood).
F ig . 2. Cravenia sp.
F ig . 3. Cravenia lam eH ata  (Howell).
F ig s .4 -  6. Cravenia c f .  rhv to ides  (Hudson). 
F ig s .7 & 8. Caninia cornucopiae (M ichelin). 
F i g s .9 & 10. Caninia sp.
F i g s .11 & 12.Caninia c f .  su b ib ic in a  (M*Coy). 
F ig . 13. Caninia c f . caninoides (S ib ley ) .
9 13
P la te  16
P la t e  16 .
,2*0 ZpkJiQ . IO
A l l  f i g u r e s  X 1 . 5 / -  n e g a t i v e  p h o t o g r a p h s  o f  
c e l l u l o s e  p e e l s .
F ig s . 1 & 2. ? Caninia sp.
Fig. 3. "Z anhren tis11 c f .  c o n s t r ic ta  
(C a r ru th e rs ) .
F ig . 4. "Z an h ren tis" c f .  c o n s t r ic ta
(C arru thers)  in  Smyth (1930).
F ig . 5. f,Z ap h ren tisn ambigua var . a Smyth (1915)
F ig s . 6 & 7. M ichelin ia  megastoma* ( P h i l l i p s ) .
F i g s .  8 Sc 9* M i c h e l i n i a  c l a d o n h o r a  (S m y th ) .
*2 4 .
F ig . 10. k Hexanhvllia sp.

P la te  1 7 .
P la t e  1 7 .
A ll  f ig u r e s  X 2 , -  n eg a tiv e  photographs o f  
c e l lu lo s e  p e e ls .
P ig . 1 . L ith o s tr o t io n  m a rtin i (Edwards & Haime)
F ig . 2 . L ith o s tr o t io n  c f . m artin i 11 w
F ig . 3 . L ith o s tr o t io n  o a u c ir a d ia le  (M'Coy).
*
F ig . 4 . Dinhyphvllum la tesen ta tu m  (M'Coy).

P la te  18.
A ll  f ig u r e s  
F ig . 1 . 
F ig s .2 -  4 .
F i g s .5 & 6 .
P la te  18. 
n atu ra l s i z e .
S p ir i f e r  c f .  to rn a ce n s is  (de K oninck).
S p ir i f e r  a f f .  c la th r a tu s  (M!Coy and 
Vaughan) in  Douglas 1909-
*
S p ir i f e r  k on in ck i (D ou glas).
5 6
P la te  1 9 .
F ig s . 1 & 
F ig . 3 . 
F ig . 4 .
P la t e  1 9 .
2. X 2 , n eog lyp h ioceras s p ir a le  
( P h i l l ip s ) .
X 2 , W eberides barkei (Woodward) 
group.
H atural s i z e ,  u n id e n t if ie d  
f i s h  s c a le .

IX FOSSIL LISTS
The fo llo w in g  l i s t s  record  the f o s s i l s  c o l le c te d  
by the author from the rocks o f  the Ardfinnan -  
M ichelstown sy n c lin e  and summarise t h e ir  d is t r ib u t io n .  
The columns are numbered as fo llo w s ,
6 . Upper Shale S e r ie s .
5. Kilbei^ny Limestone Group.
4 . Reef Lim estone Group.
3 . B allyheron  Lim estone Group.
2. C a stle  View Lim estone Group.
1 . Lower Lim estone S h a le .
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(a ) C orals
1 2 3 4  5 6
Amplexus sp . x
C aninia ca n in o id es (S ib le y )  x
C aninia benburbensis (Lew is) x
C aninia c f .  cornucopiae (M ichelin )
(see Vaughan 1905) x x
tf cornucopias dumonti stage
(C arru thers  190b PI.V I f ig .  l b , c . ) x
C aninia c y lin d r ic a  (S co u ler) x  x
11 c f .  c y lin d r ic a  (S couler) x x x
ff h e tto n e n s is  (Wilmore) x
11 su b ib ic in a  (M*Coy)
(se e  Wilmore 1910) x
Careinonhyllum  sim plex  (Garwood) x
C h aetetes sep to su s (Flem ing) x
Crave n ia  lame H a t  a (Howell) x
” rh y to id es  (Hudson) x
11 c f . 11 f* X X
11 t e l a  (Hudson) x
Diphyphyllum la tesep ta tu m  (H'Coy) x
H etero n h y llia  sp. x
H exaphyllia sp. x
Koninckophvllum c f .  carflyanense
(Smyth) x
11 columatum (George)
(e a r ly  form = K 9 Vaughan) x
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1 2 3 4 5 6
Ko ninckophyllum  c f .  dens am (Smyth) x
” praecursor (Howe1 1 )
(C a r ru th se llo id  v a r ia n t)  x
11 c f .  proprium (S ib le y )
11 tortuosum  (M ich elin ) x  x
tf sp . x
L ith o s tr o t io n  m artin i (Edwards and
Haime) x  x  x
t» II It
11 p a u c ira d ia le  (MfCoy) x
M ich e lin ia  cladophora (Smyth) x
11 megastoma ( P h i l l ip s )  x  x
" sp . x
P a la eo sm ilia  m urchisoni (Edwards
and Haime) x
R y lsto n ia  sp . x
Syringopora sp . x  x  x
Z aphrentis c o n s tr ic ta  (C arruthers) x
11 c f . e n n is k i l le n i  (Edwards
and Haime) x
Zaphrentoid c o r a ls  x
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(b) Brachiopods
1 2 3 4  5 6
A ctinoconchus expansus ( P h i l l ip s )  x
11 c f .  ingens (de Koninck) x
” c f .  p la n o su lca tu s
( P h i l l ip s )  x  x
11 p la n o su lca tu s  var. obtusus 
(M!Coy) see  Davidson 1858 PI.XVI
f i g .  12 x
A rgentiproductus m argaritaceous
( P h i l l ip s )  x
A thvrids x
B rachvthvris hem isphericus (M*Coy)
see  Davidson P I.IX  f i g .  25 x
,f o v a l is  ( P h i l l ip s )  x
B rachythyrids (u n d iffe r e n tia te d )  x
C a n cr in e lla  undata (D efranee) x
C le io th y r id in a  g la b r is t r ia
( P h i l l ip s ) x
,f g lo b u la r is  ( P h i l l ip s )  x
11 r o y s s i i  (L 'E v e il le )  x  x  x
D ic ty o c lo s tu s  c f .  h in d i (Muir-Wood) x
11 t e r e s  (Muir-Wood) • x
M vaughani (Muir-Wood) x
11 spp. x
D ielasm a h a sta ta  (Sowerby)
see  de Koninck P I . I l l  f i g .  19 x
11 sa ccu la r  (M artin) x
G igantoproductus g igan teu s (M artin)
Group
Leptaena analoga ( P h i l l ip s )  and
s im ila r  forms
Linoproductus c f .  corrugatus (MfCoy)
11 c f .  hem isphaericus (Sowerby)
11 sp .
M artinia g labra  (Martin
O rth o te tid s (u n d iffe r e n tia te d )
P l ic a t i f e r a  carrin g ton ian a
^Davidson)
” mesoloba ( P h i l l ip s )
n thom asi (Paeckelmann)
11 sp .
Productus sp .
Pugnax pugnus (M artin)
P u stu la  p u stu lo sa  ( P h i l l ip s )
P u stu lid  ( la r g e  form)
R hipidom ella m ic h e lin i (L e v e i l le )
and s im ila r  form s.
S ch izon horia  resu p in ata  (M artin)
S p ir i f e r  a tten u a tu s (Sowerby)
Douglas 1909 P I .XXVI f i g .7
fl c f .  b isu lc a tu s  (Sowerby)
group
S p ir ife r  c f .  clathratus (M’Coy)
Douglas 1909 Pl.XXVI f i g . 6
11 c f .  convolu ta  ( P h i l l ip s )
11 fu rca tu s (MfCoy)
,f kon in ck i (Douglas)
11 to rn a cen sis  (de Koninck)
group
S p ir ife r in e lla  octop lica ta
(Sowerby)
S t r ia t i f e r a  sp .
Svringothvris cuspidata (Martin) 
T ylothyris laminosa (MfCoy)







E ar lan d iid ae
Endothyridae
Endothyra
E o s t a f f e l la
P a r a m ille r e lla
P lec to g y ra
L a sg io d isc id a e
Hovchinia
T u rr isp ira
V is s a r io ta x is
L it  uot u b e llid a e  
L itu o tu b e lla  
M stin ia
P a la eo tex tu la r id a e
Climacammina
Cnbrostomum
p a la e o te x tu la r ia
Spjpoplectammina
T etra ta x id a e
G lo b iv a lv u lin a
Stachifr
T e tr a ta x is
V a lv u lin e lla
To u rn a y e llin id a e  
T ou rn ayellin a  
T u b eritin a
1 2 3 4  5 6
x x x  
x  x
X  X
X X X  X
X












(d) F o s s i l s  o th er than C o ra ls« Brachiopods and
Foram inifera
1 2  3
Algae
O rton ella  sp .
Spongiostrom oid a lgae
Ammopoid^e
Beyricfaoceras ? micronoturn
( P h i l l ip s )  
N eoglyphioceras s p ir a ls
[ P h i l l ip s )
Gasteropoda
C onularia c f .  e legan s (S la te r )
Euomphalus sp .
L am elligbranchia
A vicu lop ecten  c la th ra tu s  (MfCoy)
L e io p te r ia  sp .
Lithophaga sp .
P o s id o n ie lla  c f .  corrugata
(E th erid g e)
N a u tilo id ea
O rthoceras sp .
V e s t in a u t ilu s  sp .
T r ilo b ita
B o lla n d ia  c f .  g lo b icep s
( P h i l l ip s )
B o lla p d ia  sp . X
?Cummingella sp .
W eberides b arkei group
(Woodward)
U n id e n tif ie d  f i s h  s c a le
i l lu s t r a t e d  P l . K )
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1939* G e o l o g i c a l  s u c c e s s i o n  and  p e t r o l o g y  
o f  t h e  Lower C a r b o n i f e r o u s  V o l c a n i c  
a r e a  o f  L i m e r i c k .  P r o c .  G e o l .  A s s .  
Lond,  S O ,  3 2 4 -3 3 0 .
•G.C. 1 9 5 3 ,  D i a g e n e t i c  f a b r i c s  i n  some 
B r i t i s h  D i n a n t i a n  L i m e s t o n e s .
L i v .  & Manch. G e o l .  J o u r .  V o l 02 .  
p t .  1 ,  1 1 - 3 6 .
.G .C .  1959? C a v e rn o u s  s t r u c t u r e  o f  some 
M i s s i s s i p p i a n  S t r o m a t a c t i s  r e e f s  
i n  L a n c a s h i r e ,  E n g l a n d .  J o u r n .  o f  
G e o l . ,  6 2 ,  5 0 6 -5 2 1 .
1933? The f a u n a l  s t r a t i g r a p h y  and  G o n i a t i t e  
p h y l o g e n y  o f  t h e  C a r b o n i f e r o u s  o f  
W. E u r o p e .  From r e p o r t  o f  XVI 
I n t e r n a t i o n a l  G e o l o g i c a l  C o n g r e s s ,  
W a s h i n g t o n .
H. 1 9 3 8 ,  A l g a l  r e e f s  and  o o l i t e s  o f  t h e  G reen  
R i v e r  f o r m a t i o n ,  U .S .  G e o l .  S u r v e y  
P r o f .  p a p e r  154-G,  2 0 3 -2 2 4 .
' .G .E .  195 3 ,  Lower C a r b o n i f e r o u s  r o c k s  o f
t h e  C a r r i c k  s y n c l i n e .  T h e s i s  f o r
d e g r e e  o f  Ph .D .  G lasgow U niv .  L i b r a r y .
.G .E .  1959? Lower C a r b o n i f e r o u s  r o c k s  o f
t h e  C a r r i c k - o n - S h a n n o n  s y n c l i n e .  
Q . J . G . S . ,  CXV, 1 6 3 - 1 8 8 .
R.G. 1 90 8 .  Bk  r e v i s i o n  o f  some C a r b o n i f e r o u s
G e o l .  M ag . ,  4 £ ,  2 0 - 3 1 ,  6 3 - 7 4 ,
1 5 8 - 1 7 1 .
R.G. 1 9 1 0 ,  On t h e  e v o l u t i o n  o f  Z a n h r e n t i s  
d e l a n o u e i  i n  Lower C a r b o n i f e r o u s  


















, R.G. I 9H 9 r e v i e w s  -  Dr.  A. S a l e e  -
The gen us  C a n i n i a ,  G eo l .  Mas.
58 ,  321 .  -------------
1 R.G. 1913? Lonhonhy l lum  and C y a t h a x o n i a ;
R e v i s i o n  n o t e s  on two g e n e r a  o f  
C a r b o n i f e r o u s  c o r a l s .  G eo l .  Mag.
(NS, d e c .  V ) ,  X, 4 9 - 5 6 .
1 9 3 5 ,  Les  Roches S e d i m e n t a i r e s  de F r a n c e ,  
Roches  C a r b o n a t e e s .  Masson e t  C i e ,  
P a r i s .
?. 1 8 5 8 ,  B r i t i s h  f o s s i l  B r a c h i o p o d a .  2 ,
Mon. P a l .  Soc .
,A. 19 0 9 j  C a r b o n i f e r o u s  L im e s to n e  o f  Co. C l a r e .  
Q . J . G . S . ,  6 j ,  5 3 8 -5 8 6 .
,M. an d
1 8 5 1 - 4 ,  B r i t i s h  f o s s i l  c o r a l s ,  Mon. P a l .  S o c .
a n d  A s t u d y  o f  t h e  t e x t u r e  and  c o m p o s i -
S. 1 9 5 2 .  t i o n  o f  c h e r t .  Amer. J o u r n .  S c i . , 
2 5 0 , 4 9 8 - 5 1 0 .
►J. 1 9 12 ,  Lower C a r b o n i f e r o u s  s u c c e s s i o n  i n
t h e  n o r t h - w e s t  o f  E n g la n d .  Q . J . G . S . ,  
L X V I I I , 4 4 9 - 5 8 2 .
SURVEY OF D a ta  and  d e s c r i p t i o n s  t o  accompany 
1858(A)  q u a r t e r  s h e e t  45SE.
1 8 58 (B )  D a t a  and  d e s c r i p t i o n s  t o  accompany 
q u a r t e r  s h e e t  45SW.
tf. 1927(A) A v o n ia n  B r a c h i o p o d a ,  G e o l .  Mag. 64 ,  
1 0 6 - 1 1 9 .
f. 1927 (B )  C a r b o n i f e r o u s  L im e s to n e  s u c c e s s i o n  
o f  a  p o r t i o n  o f  t h e  N o r th  Crop o f  
t h e  S o u t h  Wales C o a l f i e l d ,  Q . J . G . S . ,  
LXXXIII , 3 8 - 9 5 .
T. and  G o n i a t i t e s  f rom  t h e  C a n i n i a  o o l i t e ,
1 9 3 9 ,  Gower Ann. Mag. N a t .  H i s t . ,  S e r  1 1 ,













' .N .  1 9 4 0 ,  The s t r u c t u r e  o f  Gower. Q . J . G . S . ,
XCVI, 131 -1 9 5 .
! .N. , 1 9 5 8 ,  Lower C a r b o n i f e r o u s  P a l a e o g e o g r a p h y
o f  t h e  B r i t i s h  I s l e s .  P r o c .  Y o rk s .  
G e o l .  S o c . ,  3 1 , 2 2 7 -3 1 8 .
H. 1 9 0 9 j  D e p a r tm e n t  o f  t h e  i n t e r i o r ,  U n i t e d
S t a t e s  G e o l o g i c a l  S u rv e y .  B u l l .  377*
, R. 1 8 4 2 ,  " N o t i c e  r e s p e c t i n g  t h e  f o s s i l s  o f
t h e  m o u n ta in  l i m e s t o n e  o f  I r e l a n d  
a s  compared w i t h  t h o s e  o f  G r e a t  
B r i t a i n  and a l s o  w i t h  t h e  Devonian  
sys tem "*
1 9 3 8 - 4 1 ,  C a r b o n i f e r o u s  Rugose C o r a l s  o f
S c o t l a n d .  P a l a e o n t o g r a p h i c a l  Soc .  
London.
C .J .  1 9 3 8 ,  Rugose c o r a l s  f rom t h e  m id-A vonian
l i m e s t o n e s  o f  West Glamorgan .  Ann.
& Mag. Na t .  H i s t . ,  s e r  11 ,  v o l . I .
L G . S .  1 9 2 8 ,  On t h e  Lower C a r b o n i f e r o u s  c o r a l s  -
C r a v e n i a  r h .v t o id e s  and  C r a v e n i a  t e l a , 
gen .  e t  sp p .  n. P r o c .  Leeds  P h i l .  
L i t .  S oc .  ( S c i e n c e  s e c t . )  I ,  2 4 6 -2 5 1 .
,B. 1 8 6 6 ,  On t h e  C a r b o n i f e r o u s  s l a t e  and  Old
Red S a n d s t o n e  o f  S o u t h e r n  I r e l a n d  
an d  N o r th  Devon. Q . J . G . S .  2 2 ,  3 2 0 -  
371 .
J.D. 19 4 1 ,  P e t r o g r a p h y  and  o r i g i n  o f  t h e  Rex
c h e r t .  G eo l .  Soc .  Amer. B u l l . ,  5 2 , 
1 2 7 9 -1 2 9 7 .
G.H. I 8 7 8 , Manual  o f  t h e  g e o lo g y  o f  I r e l a n d .
London.
L.G .  de I 8 8 7 , Faune  du  c a l c a i r e  C a r b o n i f e r e  de
l a  B e l g i q u e .  Ann. Mus. Roy. H i s t .  
N a t .  B e l g i q u e ,  14 .
159
LANG, W.D. 1 9 2 3 ,
LEWIS, H . P . 1 9 2 7 ,
LEWIS, H . P . 1 9 3 0 ,
M'COY, F .  1 8 4 4 ,
MUIR, R.O. a n d  
WALTON, E .K .  1957*
NEVILL, W.E. 1 9 5 8 ,
T r e n d s  i n  B r i t i s h  C a r b o n i f e r o u s  
c o r a l s .  P r o c .  G eo l .  A s s . ,  XXXIV, 
120 .
C a n i n i a  c y l i n d r i c a  S c o u l e r  and 
o t h e r  l a r g e  C a n i n i a s  f rom  t h e  
C a r b o n i f e r o u s  L im es to ne  o f  I r e l a n d .  
S c i .  P r o c .  R. D u b l in  S o c . ,  X V I I I ,  
3 7 3 -3 8 2 .
The Avonian  s u c c e s s i o n  i n  t h e  S o u th  
o f  t h e  I s l e  o f  Man. Q . J . G . S . ,  
LXXXVI, 2 3 4 -2 9 0 .
A s y n o p s i s  o f  t h e  c h a r a c t e r s  o f  t h e  
C a r b o n i f e r o u s  L im es to n e  f o s s i l s  o f  
I r e l a n d .  D u b l i n .
The E a s t  K i r k t o n  L im e s to n e .  Glasgow 
G e o l .  S o c . ,  XXII,  1 5 7 -1 6 8 .
C a r b o n i f e r o u s  K n o l l - R e e f s  o f  E a s t  
C e n t r a l  I r e l a n d .  P r o c .  Roy. I r i s h  
A c a d . ,  V o l .  .^2, S e e t . B ,  No. 14.
0 1 CONNELL, M. 1 9 1 4 ,  R e v i s i o n  o f  t h e  genus Z a n h r e n t i s .
Ann. N.Y. Acad. S c i ,  X X I I I , 1 7 7 -1 9 2 .
OSWALD, D.H. 1 9 5 5 ,
PADGET, P. 1 9 5 1 ,
The C a r b o n i f e r o u s  r o c k s  b e tw een  
t h e  Ox m o u n ta in s  and D onega l  bay .  
Q . J . G . S .  m ,  167 - 8 6 .
The g e o lo g y  o f  t h e  C lo g h e r  -  S l i e v e  
Beagh a r e a ,  Co. T y ro n e .  S c i .  P r o c .  
Roy. D u b l in  S o c . , 2 6 ,  63 - 8 3 .
PETTI JOHN, F . J .  1956 .  S e d i m e n t a r y  R ocks .  2nd E d . ,
H a r p e r  & B r o s .  New Y ork .
REGIONAL ASPECTS OF CARBONATE DEPOSITION, 1957*
A symposium w i t h  d i s c u s s i o n s .  Soc .  
Econ.  P a l .  M i n . ,  S p e c i a l  p u b l i c a t i o n
No. 5.
SALEE, A. 
SIBLY, T . I






SMITH, S .  
LANG, W.D.
SMYTH, L.] 




1 9 1 0 ,  Le Genre  C a n i n i a .  N our .  mem. S oc .
B e lg .  G e o l . , N o .3 .
' . 1 9 0 6 , On t h e  C a r b o n i f e r o u s  L im e s to n e  o f  
t h e  Mendip a r e a .  Q . J . G . S . ,  L X I I ,  
3 2 4 - 3 3 0 .
' . 1 9 0 8 , F a u n a l  s u c c e s s i o n  i n  t h e  C a r b o n i f e r ­
o u s  L im e s to n e  o f  t h e  M id la n d  a r e a .  
Q . J . G . S . , LXIV, 3 4 - 8 2 .
SEDIMENTS, 1959 > A symposium w i t h  d i s c u s s i o n s .  
S o c .  E co n .  P a l .  M i n . ,  S p e c i a l  p u b l i ­
c a t i o n  No. 7*
:.M. 1 9 5 5 ,  The Lower C a r b o n i f e r o u s  s t r a t i g r a p h y  
o f  t h e  Omagh s y n c l i n e .  N o r t h e r n  I r e l a n d .  
Q . J . G . S . ,  1 1 0 ,  3 9 1 - 4 0 8 .
, L .U. 1 9 5 6 ,  S t r u c t u r a l  G e o lo g y .  M c G ra w -H i l l .
L. 1907? B r i t i s h  C o n u l a r i a e .  P a l a e o n t o g r a p h i c a l  
S o c .  M onograph .
I 9H 5 C a r b o n i f e r o u s  r o c k s  o f  t h e  I s l e  o f  Man.
T r a n s .  G lasgow  g e o l .  s o c . ,  1 4 ,  119 .
an d  D e s c r i p t i o n s  o f  t h e  t y p e - s p e c i m e n s  o f
1 9 3 0 ,  some C a r b o n i f e r o u s  C o r a l s .  Ann. Mag.
N a t .  H i s t .  ( 1 0 ) ,  V, 1 7 7 - 1 9 4 .
h  1 9 1 5 ,  On t h e  f a u n a l  z o n e s  o f  t h e  R u s h - S k e r r i e s
C a r b o n i f e r o u s  s e c t i o n ,  Co. D u b l i n .  S c i .
P r o c .  R. D u b l i n  S o c . ,  XIV, 5 3 5 - 5 6 2 .
5. 1 9 3 0 ,  C a r b o n i f e r o u s  r o c k s  o f  Hook Head Co.
W e x fo rd .  P r o c .  Roy. I r i s h  Acad .  XXXIX, 
S e c t .  B, N o .2 6 ,  5 2 3 - 5 6 6 .
J. 1939? The Lower C a r b o n i f e r o u s  o f  s o u t h - e a s t
I r e l a n d .  P r o c .  G e o l .  A s s o c .  L o n d . , 5 0 . 
3 0 5 - 3 1 9 .
J. 1 9 5 0 ,  The C a r b o n i f e r o u s  s y s t e m  i n  N o r t h
C oun ty  D u b l i n .  Q . J . G . S . ,  CV, 2 9 5 - 3 2 6 .
161
SOWEKBY, J .  1 8 2 3 ,  
TURNER, J . S .  1 9 3 7 5
TURNER, J . S .  1 9 3 9 ,
VAUGHAN, A. 1 9 0 5 ,
VAUGHAN, A. 1 9 0 6 ,  
VAUGHAN, A. 1 9 1 5 ,  
VOLL, G. I 9 6 0 ,  
WEIGELT, J .  1 9 2 2 ,
WILMORE, A. 1 9 1 0 ,
The m i n e r a l  c o n c h o l o g y  o f  G r e a t  
B r i t a i n ,  London.
Txhe f a u n a l  s u c c e s s i o n  i n  t h e  C a r b o n ­
i f e r o u s  L im e s to n e  n e a r  C o rk ,  P r o .
Roy. I r i s h  Acad.  X L I I I , S e c t . B ,
No. 1 3 ,  1 9 3 - 2 0 9 .
Upper  D e v o n ia n  and  Lower C a r b o n ­
i f e r o u s  r o c k s  o f  Cork  d i s t r i c t .
P r o c .  G e o l .  A s s .  L o n d . , j>0, 3 1 9 - 3 2 3 .
P a l a e o n t o l o g i c a l  s e q u e n c e  i n  t h e  
C a r b o n i f e r o u s  L im e s t o n e  o f  t h e  
B r i s t o l  a r e a .  Q . J . G . S . , LXI,  I 8 I - 3 0 7 .
The C a r b o n i f e r o u s  r o c k s  a t  Rush 
(Co. D u b l i n ) .  Q . J . G . S . ,  L X I I , 2 7 5 - 3 2 3 .
C o r r e l a t i o n  o f  D i n a n t i a n  an d  A v o n ia n .  
Q . J . G . S . ,  LXXI, 52 p p .
New w o rk  on P e t r o f a b r i c s ,  L i v .  & Manch. 
G e o l .  J o u r n . , 2 ,  5 0 2 - 5 6 7 .
D ie  B e d e u tu n g  d e r  J u g e n d f o r m e n  
k a r b o n i s c h e r  P o s id on o m y e n  f u r  i h r e  
S y s t e m a t i k  P a l a e o n t o g r a p h i c a .
On t h e  C a r b o n i f e r o u s  L im e s to n e  s o u t h  
o f  t h e  C r a v e n  F a u l t .  Q . J . G . S .  LXXXIX,
1 4 - 5 1 .  '
WOODWARD, H. 1 8 8 3 - 4 ,  B r i t i s h  C a r b o n i f e r o u s  t r i l o b i t e s .
Mon. P a l .  S o c .
BASiC TUFF WITHIN REEF LIMESTONE
1
CAHER
GEOLOGICAL MAP OF UPPER SHALE SERIES
' W a t e r l o o  








aT O w Ta'
SHCUSE'pd CASTLE VIEW LIMESTONE
RANNA
\d*SHAMROCK 
I LODGE LOWER LIMESTONE SHALE
ROCHESTOWN
HOUSEC A R R l G A T A ? i X  •
/ HOUSE





i i i i i i i
■BURNCOURT
,STLE VJEV ARDFINNAN
30 \\ Ai .o
LACKERS








O x bridgeBALLYPOREENNO EXPOSURE
OWN
_TULLAGHORTON FAULT 
•  •  > ^ V  * T  >  ■ —
3 miles
